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Executive Summary

Background

In accordance with Public Act No. (8B, An Act Concerning Connecticut Global Warming

Solutons Section 7 required the Governoro6s Steerd.i
anAdaptation Subcommittete evaluate the projected impacts of climate change on Connecticut
agriculture, infrastructure, natural resources and public health and develop strategies to mitigate
these impacts Given this charge, the Adaptation Subcommittégbdished four workgroup®

cover each area in tiect The Adaptation Subcommittee chose qualified sulyjetter ce

chairs from amongs members to lead these workgroups, and each workgroup then assembled a
team of experts to asseslimate change ingetsand adaptation strategies.

The Adaptation Subcommittee detailed the projected impacts of climate change in a 2010 report,
The Impacts of Climate Change on Connecticut Agriculture, Infrastructure, Natural Resources
and Public Health This second reptis a response to the legislative requirement that the
Adaptation Subcommittee identify strategies for adapting to the impacts of a changing climate in
Connecticut.Further preparedness planning and implementatmnk remains, which will
requireongoing cooperative efforts of regional, state and local stakeholders.

Recommendations

The most effectivadaptatiorstrategies affect multiple sectors of Connecticut socigtize
available resourcebavea positive cost to benefit ratioreate jobshavepolitical support (e.g.,
existing government priority and legahd regulatoryramework) andaveidentifiable
leadership. Adaptation strategies should retairctifteral values of Connecticut and empower
local communitiego take direct actiom concert with stateegional and nationa¢fforts The
strategiesncludeachievable benchmarkgthin a defined timeframea detailed implementation
plan, and offer canenefits for other noglimate management programSmall demonstration
projectswill help definebroadelimplementation plag) and garner public, political and financial
supportby demonstrating earlgnd larger potentialuccesss. Building on these successes
requires an informed public which dictates the need for expanded puldiatietuand properly
targeted messaging.

I n assessing the impacts of a changing cli mat
Connecticut Agriculture, I nfrastructure, Natu
Subcommittee 2010) it became clear thaumber of impacts cross the topical planning areas

that the General Assembly established in Section 7 of Public Act N@8.08ection 4 of the

Impacts Report identified thatater quality and quantity, ecosystem sersjdmiildings and
transportationignificantly impact agriculture, infrastructure, natural resources and public health
interests in Connecticut. The adaptation strategies for these intersecting issues mostly concern

land use and resource planning, and include a number of assessmeintsies/areded to

further inform the adaptation planning process.

'The Impacts Report can be found www.ct.gov/deep/climatechange
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Each workgroup provided a number of overarching and specific adaptation strategies, which
weregrouped into three categories, 1. Best Management Plans, 2. Research, Monitoring and
Educatio, and 3Policy, Legislation, Regulation and Fundjragnd most followfive basic
themes:

1. intensify efforts to ensure preparedness planning;

2. integrate climate change adaptation planning into existing plans;

3. update standards to accommodaitécipatedchang expected during design life (i.e.,

build for conditions of the futurg)
4. plan for flexibility and monitor changend
5. protectnaturalareas and landscape features that buffer changing climatic conditions.

Below is a list of the adaptation strategieatfired in this report:
Best Management Practices

e Encourage development practi¢tkat ensure water recharfjatersections, pgl8)

e Encourage sustainable water capture and storage by homeowners, municipalities,
businesses, and industries, andafgeculture sector with incentive programs to
supplement capre and storage infrastructuiatersections, pg22)

e Develop water reuse guidelines for indugtntersections, pg23)

e Encourage adaptation strategies, including natural habitat consertatrohnpact
Development (LID) Best Management Practices (BMBgjiculture water BMPs and
drinking water treatment standards that will ameliorate the effects of water inundation
(Intersections, pg23)

¢ Identify and conserve ecosystem seegivulnerabled climate changéntersections, pg.
26)

e Encourage land management behaviors that support ecosgstecesIntersections,

Pg. 26)

¢ Minimize water use across all agricultural sec{@wgriculture, pg.35)

e Develop decision tools to evaluate replacementification, and design life for
infrastructurgInfrastructure, pg49)

e Apply adaptive management proceduidatural Resources, p§.7)

e Increase active management of upland forests and reduedimaic stressor@Natural
Resources, pdr7)

e Consider theublic health needs of vulnerable populations in climate change adaptation
planning(Public Health, pg64)

e Evaluate ozone neattainment alert systenfBublic Health, pg65)

e Evaluate current early extreme weather events warning system and emergemtseresp
plans(Public Health, pg65)

e Continue to develop and update all municipal emergency preparedness plans for extreme
weather event@Public Health, pg65)

e Develop cooling station best management prac{eablic Health, pg66)

e Develop criteria for ghool closings and outdoor play during extreme heat eyeaotsic
Health, pg.66)

Research, Monitoring and Education
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Assess current and future needs for potable wateramsk® plan for infrastructure
improvements tohe public water syster{intersections, pgl4)

Assess future needs for npotable water usgntersections, pglb)

Assess future flooding risks to natural and built infrastructure, including agricultural
operations and public health and safgtyersections, pg. 15)

Analyzethe competing demands on Connecticut water quantity and quality statewide in a
consistent and comprehensive manner and develop new approaches to ensure public
health, agricultural sustainability, ecosystem health, while suppontirigple and
conflicting needgIntersections, pg21)

Target water conservation education towards specific consumer dtotgrsections, pg.
22)

Assess the impact of climate change on wastewater treatment facilities, and encourage
the development of facilitgpecific adaptatioplans(Intersections, pg24)

Develop Connecticuspecific climate change projections for temperature, precipitation
and sea level rise and support monitoring efforts for these climate diivienrsections,

pg. 24)

Develop educational campaigns fdin@ate change adaptation awareness in Connecticut
targeted at multiple sectofimtersections, pg25)

Identify champions for each adaptation strat@gtersections, pg25)

Identify research needs and disseminate current climate change adapsdanch and
technical resources to the appropriate stakeholders, and encourage future efforts through
state gants(Intersections, pg25)

Identify and collabrate with educational partngiistersections, pg25)

Include students (future stakeholdersglimate change progranitersections, pg26)
Determine the critical public buildings, including public health facilities, schools and
cultural/historic buildings that will be impacted by coastal and inland flooding, and
recommend appropriate adaptatgirategies that will not adkgely impact natural
resourceglntersections, pgR27)

Examine new opportunities for building usage considguiagections for climate change
(Intersections, pgR27)

Determine vulnerable transportation routes and transpmrgptionsthatmayadversely
impact natural resources and human mobility needs untleefdimate change
projections(Intersections, pg28)

Provide for increased research, technology transfer and technical assistance to develop
and disseminate adaptati strategies to producers and agriculture service providers
(Agriculture, pg.37)

Engage and educate private landowners to manage their lands to minimize risk from
climate changéInfrastructure, pg49)

Conduct research to understand effects of poteadiabtation approaches and develop
new, innovative approaches to support adaptive managé€imiastructure, pg49)
Advance regional research and modeling to guide conservation ¢Nattgal

Resources, pch9)

Build public consensus for adaptatistnategies through education and outrg®&dtural
Resources, pd9)
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e Partner with educational institutions or organizations that conduct regdgatcinal
Resources, pd9)

e Perform a comprehensive modeling assessment of the extent of inland migrétiah of
marshes essential for directing adaptation acftidasural Resources, p§9)

e Educate other sectors of state government about public health climate change impacts and
adaption(Public Health, pg68)

e Educate local health department staff on clincii@nge impact@Public Health, pg68)

e Develop educational materials concerning poor air quéityplic Health, pg68)

e Continue to monitor health ailments caused by ozoneattamment level§Public
Health, pg.68)

e Assist local health departments wilimate change adaptati¢gRublic Health, pg68)

e Incorporate climate change preparedness strategies into public health ediRudilom
Health, pg.69)

e Develop a database of morbidity and mortality caused by climate cfnigkc Health,
Pg.69)

¢ Intensify vector associated disease monito(fgplic Health, pg69)

¢ Increase airborne pollen monitoriigublic Health, pg69)

Policy, Legislation, Regulation and Funding

e Broaden water use planning to include climate change proje¢traassectionspg. 14)

e Adopt a water hierarchy that includes water conservation, capture and storage and water
reuse, similar to the wel/ known solid was
hierarchy(Intersections, pgl4)

e Target headwaters for protection throughtine statéintersections, pgl?)

e Implement rate structures to accommodate long term system impenteand
encourage conservatightersections, pg21)

e Examine opportunities for water conservation strategies within the buildinginode,
appliancestandardsandin regulatory decision@ntersections, pg21)

e Continue to support regional cooperation on climate change adaptation through
involvementin regional planning activitie@ntersections, pg28)

e Proceeds from RGGI auctions should support climbagge adaptation work identified
in this report and in accordance with Section-2@8c(c). (Intersections, pg. 28)

e Adopt policies that encourage a viable, local agriculture mé#griculture, pg.38)

e Provide public funds needed to assist vaitiniculture infrastructure improvements
(Agriculture, pg.38)

e Provide support for agriculture climate change adaptation education and research
(Agriculture, pg.38)

¢ Minimize combined sewer overflowggriculture, pg.40)

e Protect critical soil landscapéagriculture, pg.40)

e Implement new or modified policies that would encourage appropriate land use and
reduce repetitive lossémfrastructure, pg49)

e Reevaluate Connecticutbés Green Plan and op
acquisition of land andonservation easements for habitats most at risk from climate
changgNatural Resources, p§0)
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e Acquire | and and conservation easements
adjacent to tidal marshéSatural Resources, p60)

e Acquire land an@onservation easements in riparian areas adjacent to coldwater streams
(Natural Resources, p60)

e Collaborate among state agencies, municipalities angradits within Connecticut to
implement regulations and policies that promote and facilitate trse=pgation of
habitats and species most at risk from climate chéidgtiral Resources, p6§0)

e Collaborate with other states and federal agencies to develop a coordinated regional
adaptation plaiNatural Resources, p§l)

e Further regulate the introducti@nd spread of invasive speciBiatural Resources, pg.
61)

e Apply climate change projections to future stream flow regulai{iNasural Resources,
pg.61)

e Develop legislation to allow regulatory agencies to respond to extreme heat conditions in
occupational settinggublic Health, pg71)

e Continue to support funding to provide for adequate updates to municipal sewage
infrastructurgPublic Health, pg72)

e Support funding to provide for adequate updates to municipal water infrastr{Rinte
Health, pg.72)

Implementation

While the strategies described within this report begin to establish a plan for the future, more
remains to be done. Each workgroup identified the need for both continued monitoring of the
anticipatedmpacts of climate change and the ongoing evaluation of the success of actions taken.
In many cases, the workgroups identified a need for a finer level of detail such as localized
inventories of what is at risk.

The many partners involved ihe develpment of thigeport should individually and

collectively begin the work of implementing the identified strategies, continue to assess climate
change impacts, and develop more specific action plans. State agencies must begin to integrate
climate planningand preparedness into their existing planning processes @gliberative

process will need to be established to ensure that agencies do integrate such considerations into
their planning efforts. Mnicipalitiesalsomust undertake the hard work of iddyitig critical

areas at risk At the same time consideration should be given to establishing a panel or
committee of state and local officials, and members from business, academia, and the general
public to continue to evaluate success and provide ongpiitignce. Finally, to assure success
across Connecticut additional outreach and education is needed to garner the necessary
stakeholder support.

t

o
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Introduction

The Need for Climate Change Preparedness

The United Nations Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment,
released in 2007, concludes that¢ha r tlimaiesis warming.Fortune 500 companies,

including the insurance industry, have examined the risk that climate ghasgetsand are
preparing their operatiorie meet those risksThe findings of _ _

the Northast Climate Impacts Assessm@ECIA) show that What is the difference

the Northeast has been warming at a rate of nearly 0.5 degreesbetween weather and

F per decade since 1970, with winter temperaturegyraister, climate?
at a rate of 1.3 degrees F per decade since IBTi8.warming , ,
correlates with the following climate changes across the While Weather describes
region: daily or shoriterm conditions,
e More frequent days with temperatures aboveR0 su_ch as a snow storm,
(Figure 1.1) Climate is the average

weather pattern over a long

A longer growin n i i
e Alonger growing seasg period of time.

Less winter precipitatiofalling as snow and more as
rain;

Reduced snowpack and increased snow density
Earlier breakup of winter ice on lakes and rivers
Earlier spring snow melt resulting in earlier peak river flparsed
Rising sessurface temperatures and sea levels

The debate continues on the degree of change that can be expected amalcour fastthis

changds tooccur. Scenaws vary, dependingpon the level of success that is attained in

mitigating the emissions of greenhouse gases. Continued efforthiteergreenhouse gas
emissionswill affect the overaltlegree of

20 | changeandthetimeframes predicted by the
80 models;however, while the models show
w 70 - variation later in the century théydicate
& Bl [ e similar results under vging emission
3 scenarios for migentury. The evidence that
g50+{ 2 |8 m indicatesour climate is warming dictates that
£ 40 - Todwy 2070-2099 preparednesslanning otherwise known as
§ 30 adaptationis prudent and necessary to ensure
20 the future viability of the built and natural

environs as well asghe health and safety of
the public.

1961-1990 2010-2039 2040-2069 2070

Adaptation plannings not a substitute for

Figure 1: Déys per year over 90 and 100 ° F for fhe greenhouse _gas_ mitigation effor.ts' Whlle.mOSt
lower and higher IPCC emissions scenarios (Frumhc recenthwork IS dlre.(l:lte(t:!”at red_u?m?hemlssmns,
al. 2007 see NECIAvww.climatechoices.org/ne). greennhouse gaswi‘ Stll persistin the
atmosphereEven if greenhouse ga

emissions ceased tomorrow, weuld still be

lower emissions I higher emissions
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Climate
Pr0]eCtI0nS for subject to climate changmpactsrelated to historic emissions. A
the Next Century focuson adaptatiorshould not be interpreteas a recommendation
(NPCC 2009) to diminishemissia reduction efforts ancelatedpolicy
implementation Adaptation planning wogin concert with
Temperatures mitigation efforts further supporting the need forore energy
o Temperatures may efficient buildings andvater conservatigrwhile protecting and
increase by 4 to 7.5°F conservingoiodiversityandecosystem servicesSimilarly,
by the end of the adaptation efforts withduhe coordinated efforts of mitigation
century. planning could result in unfavorable mitigation outcomes.
e There may be more
days over 90 and 100° This report seeks toffer strategies taddresshe climate change
F. vulnerabilities for the built and natural environment, agriculture and
¢ Heatwaves may public health in Connecticut identified in the 2010 report entitled,
increase in frequency, iThe I mpacts of Climate Change on

duration and intensity.

e Extreme cold events
may become less
frequent.

Infrastructure, Natal Resources and Public Hedl{merein
referred t o eapso riilioexteli, thesp stratégies R
will prepare Connecticut for a changclimate future, anthe
linkedwith preparedness efforiis other states, includingortheast

Precipitation regional planning efforts, and tle€forts of the federal government.

e Precipitation may increase
by 5 to 10% by the end of
the century.

e More precipitation may fall

Climate Change Adaptation Opportunities
Regadless of the outcome of climatthangeadaptatiorefforts in

in the winter. Connecticut offer the opportunity pyovidea future vision for

e More of the winter agriculture, more efficient infrastructure, continued natural
precipitation may fall as resources conservation and increased public health capacity.
rain. Planningin these areas offean opportunity to increase

e There may be more severe Connecti cut 0 sclimaeshange stresss, suchas non
storm events causing increased development and demand on utilities and sergceslla
flooding. as tocreate sustainable jobn addition, opportunities for climate

e Droughts may increase in change mitigatiomrerealized through adaptation strategy
frequency, duration and implementation, as mentioned above.
Intensity.

_ Building more resilienegriculture, infrastructure, natural resources
Sea Level Rise and public healtin Connecticuprovides for sustainable job
* Sealevel may increase by creation. Agriculture already contributes $3.5 billion to

12 to 23 ichesby the end
of the century.

e Sealevel may increase by
41 to 55 irchesby the end
of the century with the

C o n n e & economyt so protecting and enhancing this sector
through adaptation strategies identified in the agriculture section of
this reporthelpssustainthis economic sectorChanges in climate

are projected to be lesstime northeastparticularlyfor

6 Ra p i-MElt Sea level precipitation, than the rest of the countmhich allows Conneticut

Rised scenar.i agriculture to take advantage of the projected longer growing season
e There may be more coastal and current large, local markeAdaptation strategies that require

flooding caused by retrofitting, rebuilding or building new infrastructunell create

extreme storm events. directjobs in the fields of engineering and construction. Natural

resources adaptation strategies create opportunitibsibiat

10
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restoration, progressive engineering solutioesteation and
tourism as well as forestry jobshile public health adaptation
strategies create job opportunitiesie areas ofisease
surveillance and emergency preparedness.

Climate Change Adaptation Course of Action

In accordance witlsection 7of Public Act No. 0898, An Act
Concerning Connecticut Global Warming Solutiothe

G o v e 15 8teering Committee on Climate Chargeequired
to establish an Adaptation Subcommittee. The Adaptation
Subcommitteés charged with evaluatingj. . .the projected
impact of climate change in the state on: (1) Infrastructure,
including, but notimited to, buildings, roads, railroads,
airports, dams, reservoirs, and sewage treatment and water

filtration facilities; (2) natural resources and ecological habitats,

including, but not limited to, coastal and inland wetlands,
forests and rivers; (3) plic health; and (4) agricultui@.This
vulnerabilityassessment effoit the subject of the earlier
ImpactsReport. This subsequent reparbnsiderghe results of

the abovempactsassessment anoiakesi € r e c o mme nd a {

for changes to existing staa@d municipal programs, laws or
regulations to enable municipalities and natural habitats to

adapt to harmful climate change impacts and to mitigate such

i mpacts. o0

Given this charge, the Adaptation Subcoittee established

four workgroups Agriculture, Ifrastructure, Natural Resources

and Ecological Habitats and Public Health. The Adaptation
Subcommittee chose qualified subject mattecleairs from

amongst its members to lead the workgroups. Each workgroup

then assembled a team of experts to assasatelichange
vulnerabilities anddentify theadaptation strategigsesented
in this report

Climate Change Impacts

The full analysis of agriculture, infrastructure, natural resources

and public health is captured in the individualoep presented
in the appendixf the Impactfkeport. These reports provide
far greater detail on the evaluation and potential impacts.

Presented below is a summary of the key vulnerabilities in each

interest area.

Adaptation
Subcommittee
Members

Co-chair Amey MarrellaChair,
GSC and Former Commissioner,
CT DEEP

Co-chair Lise Hannerdirector of
Conservation fothe Eastern
Division, CT TNC
FormerCommissioner F. Philip
Prelli, Agriculture Workgroup Co
chair, CT DoA
CommissioneSteven K. Reviczky,
Agriculture Workgroup Cechair,
CT DoA

Denise Savageau, Infrastructure
Workgroup Cechair, Greenwich
Municipal Official

Paul Stacey, Infrastructure
Workgroup Cechair, CT DEEP,
retired

William Hyatt, Natural Resources
Workgroup Cechair, CT DEP

Dr. Adam Whelchel, Natural
Resources Workgroup Gzhair, CT

- TNC

Fornperéommissioner J. Robert
Galvin, represented by Pamela
Kilbey-Fox, Public Health
Workgroup Cechair, CT DPH

Dr. Dennis McBride, Public Health
Workgroup Cechair, Milford CT
DPH

Thomas R. Baptist, CT Audubon
FormerCommissioner Peter Boyton,
represented by Dana Conover and
Anthony Dembek, CT DEMHS
FormerCommissioner Raeanne V.
Curtis, represented by Jeff Bolton,
CT DPW
FormerCommissionedeffrey A.
Parker represented by Colleen
Kissane and Paul Corrente, CT DOT
Former Commissioneloan
McDonald, CT DECD

State Senator John McKinney,
represented by Jgm Ferro
FormerCommissioner Thomas R.
Sullivan, represented by George
Bradner, CT Dol

Mark Way, Swiss Reinsurance
Dr. Robert Whitlach, UConn
State Representative Patricia M.
Widlitz

Norman Willard, EPA Regiah

Dr. Michael Willig, UConn

Dr. Gary YoheWesleyan University
Paul Farrell, CT DEP

Bob Kaliszewski, CT BEP

Roslyn Reeps, CT DEP

11



CT Climate

Change Impacts

Agriculture

Maple Syrup
Dairy

Warm Weather
Produce
Shellfish

Apple and Pear
Production

Infrastructure

Coastal Flood
Control and
Protection
Dams and
Levees
Stormwater
Transportation
Facilities and
Buildings

Natural Resources

Cold Water
Streams
Tidal Marsh
Open Water
Marine
Beaches and
Dunes
Freshwater
Wetlands
Offshore Islands
Major Rivers
Forested
Swamps

Public Health

Public Health
Infrastructure
Environmental
Justice
Communities
Air Quality and
Extreme Heat
Ailments
Vectorborne
Diseases

CT Climate Preparedness Plan 2011

Most agriculture in Connecticuts likely to behighly impacted by climate
change, and most of thegetentialimpactsarenegative. The top five most
likely imperiled agriculturaproducts arenaple syrup, dairy, warm weather
produce, shellfish and apple and pear productigricultureis most

affected bychanges in temperature apoith the abundance and lack of
precipitation, which can result in decreased production yields,
contamination of agricultural goods such as shellfish and the need for costly
infrastructureo compensate for ése effects On the other side of the
equation, herearesomeopportunities for production egpsion, including
biofuel crops, witch hazel and grapes

The most impactemhfrastructurein Connecticuts coastal flood control and
protection, dams and levees, stormwatanagementransportation and
facilities and buildings. Infrastructureould bemost affected by changes in
precipitation and sea level rise, which could cause substatmtiatural
damaye, and require expensive mitigation technology and methods.

Thenatural resoucesmost at risk from climate changeecold water

streams, tidal marslg openwater marineareas beaches andunes,
freshwater wetlands fighore islands, major rivers, amorested wamps.
These habitat types are broadly distribiaetbssConnecticufrom Long

Island Sound taiplandwatersheds and forestsThe degree of impact will
vary but, likely changes include conversion of rare habitat types (e.g., cold
water to wam water streams, tidal marsh and offshore islands to submerged
lands), loss and/or replacement of critical species dependent on select
habitats, and the increased susceptibility of habitats to othgoing threats
(e.g., fragmentatiodue to developmerindestablishment of invasive
species).

Thepublic healthareas thatvould bemost affected bglimate change
includepublic health infrastructure, environmental justice communities, air
quality and extreme heat ailments and vebimme disease<Llimate
change impastpublic health infrastructure including hospitals, health
departments, emergency medical services, private praaticeshelters, due
to direct impacts from extreme weather events and increased use of
resources to treat and shelter mitd. Specificallyenvironmental justice
communities maye most impacteddeause of &ack of access tadequate
public health infrastructure, includirgipelter orevacuatiortransportation.
Decreased air quality may increase the incidence of, and exacerbate
existing respiratory ailments, and increased extreme heat ewenls
increase heanduced ailments, especially in those populatibasdo not
have the benefit of air conditioningdrinally, dimate changalters
ecosystems a way that may favancreasd survival of vector organisms
replication, biting frequency, and geographic range.

12
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Adaptation Strategies for Climate Change Impacts

Guiding Principles for Adaptation Strategies

Adaptation strategiet® respoml to climae change impacts @ayriculture, infrastructure, natural

resources and public healthConnecticutveredeveloped by workgroups, composed of subject

matter experts, and under the guidance of the Adaptation Subcantme e of t he Gover
Steering Committee on Climate Chandguring the development procedse tworkgroups also
soughtstakeholder and public comment

The mostkffectiveadaptation strategiesill likely be those thaaffect multiplesectors of

Conneticut society and havevailable resources positive cost to benefit ratio, political

support (e.g., existing government priority and legal framework) and identifiable leadership.
Adaptation strategies should seek to retain the cultural values oéQan, including

independence and home rule, by empowering local communisptation strategiegre best
advanced by a defined timeline with achievable benchmarks, a detailed implementation plan, and
aremost beneficial when thegffer co-benefits br other norclimate management programs. In
addition, experiencgainedthrough smalblemonstration projectsill be helpfulin further

defining the implementation plan, and ganmgrpublic, political and financial support through
suces®sthat can be easilgnd clearlycommunie@tedthroughthe media.

Perhaps the most imparttguiding principle to ensure theess of an adaptation strategyo

have aclearly-defined entityresponsible formplementation.To ensure adequate coordiiati

across political and societal boundaries, consideration should be given to establishing a panel or
committee of state and local officials, members from business, academia and the general public
that is charged witrevaluaing the succes®f effortsandproviding ongoing guidance.

Establishing a structure that providewjoing statend localgovernment suppognd

collaborationwill be critical to ensure success.

Common Climate Change Concerns of Connecticut Agriculture,
Infrastructure, Natural Resources and Public Health: Adaptation
Strategies for Water Quality and Quantity, Research and Education,

Ecosystem Services, Buildings and Transportation

In assessing the impacts of a changing clifat¢hed The | mpacts of CIl i mate
Connecticut Agriculture, I nfrastructure, Natu
Subcommittee 2010port,it became very clear that a number of impacts cross the topical

planning areas that the General Assendsiyablished in Section 7 of Public Act No-98.

Section 4 of the Impacts Report identfigater quality and quantity, ecosystem sersjce

buildings and transportatiossues as ones thgignificantly impact agriculture, infrastructure,

natural resowes and public health interests in Connecticut. Further research and education

about climate change vulnerab#ésg andanalysis ofappropriate adaptation strategiesaddress

themis needed Asimpacts from climate chandgcome more appargmparticdarly in these

intersecting areas, our communitie#l see the buffers between our natural and built

environments shrink.

13
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Below is a discussion of some of the appropriate adaptation strategiesll as research and
education needs, to addregater quality and quantity, , ecosystem services, buildings and
transportationmpactsas thg cut across agriculture, infrastructure, natural resources and public
health interests. These adaptation strategies mostly concern land use and resource aotanning
include a number of assessments/inventorgesiedo further inform the adaptation planning
process. Far frorbeingexhaustive, the text below identifies a few key strategies and provides
an overall directioto guidefuture panning. Thediscusson belowalsoconsiders nottarget
impacts of adaptation strategies, and satgapproaches to ameliorgiatentialconflicts.

Water Quality and Quantity
Planning and Inventory

e Broaden water use planning to include climate change projections
Waterplanning, especially during times of drougimd intense precipitation evenis critical to
water quality and quantityA | t h o u g h s peespeetiveonbydliéfar @&dequate water
supply(surface and groundwatdor core functions is important gach the agriculture
community expressed the critical importance of an adequate water supply for the production of
warm weather crops and animal husbandry; the infrastructure and public health interests noted
the importancef maintainng the qualityand adequateuantity ofpotable water supply; and the
natural resources managers and conservation organizations pointed to the need for adequate
stream flow tosupportthe ecological andunctional requirements of Connecticut ecosystems.
Careful water supplplanningandaccounting for projged changes in extreme heat and
precipitationfrequencyis necessary to avoid conflict among competing us@groved vater
supply planning is criticaendwould benefit from increased intgovernmental and nen
governnental coordination among water supply control authorities (e.g., The Water Planning
Council, includingDEEP, DPH, DPUC, and Water Utility Coordinating Committees (WUCC)),
as well as other entities with water interests (©2gA, DECD, Clean Water Actiom,NC,
development and industrial interests) and water suppliers.

e Adopt a water hierarchy that includes water conservation, capture and storage and
water reuse, similar to the wel/l known sol
recyd ed hierarchy
As discussed further belgwvater conservation and reuse can reduce pressure on the use of
potable waterTh e fAr educe, r eus ecanprovile a peceity forlwater supplyer ar c |
protection essential nsuringooth adequate human supply for pogabhd nofpotable needs
andthe needo protect fish and wildlife. Such assessments should be considered in advanced
water supply planning stagtsat incorporates the potenteffects of climate change to ensure
thatevery drought does not become areegency thatouldcompromise public health and
safety asvell as environmental quality

e Assess current and future needs for potable water usesd to plan for
infrastructure improvements to the public water system
Efficient and effective water supppfanning requiresraaccurateassessment @onsumers
current and future water neetijtaccommodatefor projected climate impacts that could affect
supply andbutlinespossible infrastructure improvements to the public water systahwill be
requiral. | n order to have a complete picture of Co
planning should include an assessment of private water sujpédsdition to those ahe public

T T 0
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water utilities. Thisinventory of private water supply welould inchdean assessment of

wells that may be at risk of future supply shortages, not only from drought, but also from impacts
such as salt water intrusioAs new water resources are developed to support future consumers,

the projected impacts of climate changech as potential seasonal changes and other impacts to
groundwater hydrology, must be evaluat¢dSee t he fAAdaptati on Todayo
more information about the impact of climate change on potable water.)

e Assess future needs for nopotable water uses
As water demands incregseis worth evaluating the suitability of using rpatable water
sources to meet some needs includimggethat currently depend upon potable watgries,
such asagricultural, domestic and industrial usésgricultural operations could constitubae
of the largest potential future demands for new or increased water sspplesult omore
severe and prolonged drought. Currently, a number of-lrgle agricultural crops, such as
fruit orchards, are natrigated, but farmers may soon have to develop management practices and
irrigation infrastructure to combat extreme heat events and draihghtsiayincrease in
intensity and frequencgs a result oflimate change. Opportunities for wastewater reuse,
including stormwater runoff capture, for agricultural, recreational (e.g., golf courses and sports
fields) and domestic (lawn and landscape) irrigation shoufdllyeexplored. In addition any
increasedise ofirrigation should ensurdhat irrigationrunoff does not contaminate surrounding
drinking wellsor increase nutrient loadingtmnatural habitats.

e Assess future flooding risks to natural and built infrastructure, including
agricultural operations and public health and safety

More frequent and intense precipitation events, coupledamighise insea leved, will increase
flooding throughout ConnecticuCurrently, flood planning is addressed in the state and
municipalNatural Disaster Mitigatioplans, which identif pre-disaster mitigation projects,
including flood mitigation. The Natural Disaster Mitigation planning process would benefit
from local, climate change projection§future precipitation models and inundation scenarios, i
order to adequatelyssess the riskesulting fromtheseevents and subsequent flooding.
special emphasis should be placed on identifiggglandscape features that deserve protection
andconsideration ithe planningprocessincludingheadwateranland wetlands, watercourses,
riparianareas, tidal wetlands, aquifer protection areas, well pestdction areas, public water
supply watersheds, ground water rechargasargroundwater discharge areas and
floodplains/flood storage areaé.ccurate, local precipitation models and floodingrsarios will
alsobe valuable to plan for the continued viability of agricultural operations, while minignizin
increased waste runff, andredudng impactson public health and safety.
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Adaptation Today

Developing a Voluntary Adaptation Plan for Connecticut Drinking
Water

Climate change is projected to increase the frequency and intensity of extreme weather eve
including droughts and precipitation events. Droughts decrease the amount of available dri
water, while precipitation events increase pollutants.

Some vater utilities are already evaluating
climate change impacts on water resourdas.
order toencourage all utilities tplan for
extreme events, CT DPH Drinking Water
Section (DWS) plans to add a voluntary secticis
to Water Supply Plawhere utilitiesusea
uniform process to include consideration of
impacsof fAextreme condi
climate change otheir water sources and
infrastructure.

water quality data from public water systems.  Drinking water will be vulnerable to increased
When a wagr quality issue arisetf)ere isa extreme weather eventsenoo cedt o1 opH)

procesghatinforms customers andutlinessteps to
take to provide safe sources of potable water to the
public, whilealsoworking to identify and correct
the reason for the water quality probleiihe

current water suply planning procesalso
addressemanyother issuesuch as available water,
margin of safety, sale of excess water, infrastructur,
adequacy, treatment capacities, conservation and
emergency response pfang.

DWS plans to add a voluntary sectido the
water supply plan where utilities describe the = As part of a proactive effort, DWS works with the
considerations of the impact of severe conditic regional Water Utilities Coordinating Committees
including climate change, on water sources ai (WUCC) to provide solutions for regional water
infrastructure. (enoto credit: Microsoft Ciip Arty resource issues |nC|Ud|mgly regiona|
interconnectionseededo move water around the

statefor both primaryuse and redundancy purposes. Through a Water Supply Planning
Technical Advisory Commiée (WSPTAC), DWS isequesng public water systems to
voluntarily address climate change preparediveiseir water supply plan. This will be
included in the reviseWater Supply Plan Guidance Document.

ts,
king

\v
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To addresgxtreme weather eventhatcould exacerbate quality and quantity of public water
supplies and systems, theposed voluntary section wfater supply plaswould address the
following:

safe yield of surces;

changes in demand and availability and margin of safety,

future sources and their reliability;

added risks to infrastructure including dams, treatment facilities, transmission and
distribution facilities;

increased risk of water quality degradatan impact on treatment;

greater promotion of conservation to reduce demand for water and energy;
reevaluation of water rate structures to accommodate added costs incurred by water
utilities to implement system improvements;

8. capital improvement plato accommodate the required modifications;

e

No o

Based on current data aagotential for morérequern and sevexextreme events, water quality
standards and land use planning and zoning may have to be reevaluated to accommodate the
extreme fluctuations. WS encourages Local Health Directors in conjunction with the

Environmental Health & Safety section of CT DPH to engage local residemisrocess that
addresssthe impacts of potential extreme events on their communities, including private wells.

Formore information about Connecticut drinking water, see the CT DPH website
www.ct.gov/dph.

Source Protection

e Target headwaters forprotection throughout the state
I n accordance wit h CSiandardsand CtassificatofW@@,t er Qual it
headwaters generally classified as A or AA waters are afforded a very high level of protection.
Connecticut is one of only two states in the nation that does not allow municipal and industrial
point source dischargesto Class A and AA waters as a designatedogse€Connecticut General
Statute (CGS 22417) In many cases, water utilities also protect water supply watersheds
through land acquisition and programs that help ensure the quality of headwater streams that
contribute to the resources maintained in Class AA (activengaipply) waters. Connecticut
WQSand the requirements of Connecticut General Statute (CGS)12Z2dso provide for high
standards and stringent criteria in both Class AA and A watsesl bythe statdo regulate alll
activities that have the potenttalimpact or degrade high quality headwatefbiese policies
should be continued as a means for protecting and enhancing watershed features that protect
water quaty and build resilience tolimate change.


http://www.ct.gov/dph

CT Climate Preparedness Plan 2011

¢ Encourage development pradtes that ensure water recharge
In addition to the application of WQ&hd CGS 224 17to headwaters as described above, water
protection programs also focus on a few key strategies that help ensure mainbdéhégice
qualityin otherwaters to the maximum extent practicable. Primary tools include securing
development rights around surface water supply sources and headwaters and reducing nonpoint
and stormwater pollution that could contaminsieface and gundwater supplies. Other tools
include local plans of conservation and development, ancotigstency oéctionsin local
inland wetlands, conservation and planning and zoning commissions and aquifer protection area
programs with the overall state PlaihConservation and Development. Reinforcing water
supply protection goals through appropriate land use planning and conservatiamnityf open
spacss critical. Municipalities and neprofits should be encouraged to purchase open space
that protectkey recharge areas and headwaters. Municipalities should adopt Low Impact
Development (LID) best management practices (BMPs) into their planning and zoning
regulations, and developers and homeowners should be educated as to the benefits and cost
savingsof LID and buffers to reduce nonpoint and stormwater pollution and improve

groundwater recharg. For mor e i nf or mation about LI D, s

below.)

e e
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Adaptation Today

The Green Capitols Low Impact Development Project: A Strategy to
Protect Water Quality and Quantity within Connecticut

LID encompasses alternative construction techniques that try to minimize or replicate najural
landscape features that allow stormwater to infiltrate, rather than rudevt|oped properties.
Low Impact Development (LID) projects can help mitigate both water quantity extremes such as
drought and flooding and the degradationwiater quality caused by al&ions in land use and
climate change. By mimicking the naturatveéonment, LID techniques, which include
pervious pavement, rain gardens, vegetated swales and green roofs, allow stormwaterjao be

retained and naturally treated on site and infiltrate into groundwater or gently runoff to surface
waters. These practicagrve tonot only produce higher quality and more stable volumes

A Low Impact Development (LID) demonstration projedtustrated in the above aerial photograph, is underway
the Connecticut State Capitol. LID features, such as permeable pavers and rain garaléms,stormwater to be
retained and filtered on Sit@uap credit: Moc 6is services)

surface and ground water, but ateanitigatethe erosive effects of flooding améater shortages
that occur during drought, artd build resilience against flooding and water qualitypauts
caused by climate change. By limiting runoff from a developed property, LID decreasesjthe
number of sewer overflow incidences, further reducing the amount of pollution and sedimgnts
that contaminate Connecti cut 0 Sourdr BXthchnwees ¢ r r €
also can have the added benefits of improving fish and wildlife habitat, saving energy, fand
decreasing construction and future management costs of traditional infrastructure, such as sireets,
curbs, sidewalks and storm drains.
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A LID demonstration project is underway at the Connecticut State Capitol. The Green Caj:tols
Project in Harford, a partnership of the Connecticut Department of Environmental Protegtion
(CT DEEP and the Metropolitan District Commission (MD€atures severalLID retrofits on
the Capitol building and grounds includirg green roof, rain gardenand the construction of
new walkways designed to allow rainwater to soak into the ground instead ofgwfhinto the
sewer system.The purpose of the projectts reduce runoff into the stormwater systewhile
demonstrating to cities, towns, and homeowners the value of installing such systems injtheir
town and homes. The discharge of stormwater ruimofh this location hasmpactd natural
resources in the ame including the Connecticut River, both as a direct discharge and jby
contributing tosewage overflows the wastewater/storm water combined system.

The plants on t he frgabk oetainranddifenstormtvater raneff, ihdepli t o |
producing the cdenefit of reducing heating and cooling costs by providing insulation. The
green roof at the Capitol is situatatiground level so visitors can view the improvements. The
o e Connecticuigrown plants of the rain gardens, which
m m 33 - I differ from normal terrestrial perennial gardens i
E - a l ' structure and composition to facilitate water capture a
' storage, will reduce stormwatemaff from the Capitol

it 4
m I n n : 'l{ - 1 grounds. Formerimpervious surfaces on walkways and
- L 1 !. _ﬂ.

2l parking areakave beemeplaced with pervious concrete

and asphalt paving, whicfurther reduce stormwater
= . runoff, with the added cbenefit of reducing the need

Green roof plants on a groundevel roof a for deicing subsances, saving money and further

the Capitol will retan and filter reducingpollution.
stormwater runoff ehoto credit: coeen

The Green Capitols projeds as an examplmtendedto encourage municipalities to review their
own local ordinances and regulaticarsd removebarriers toimplementation of these and other
LID techniques that can combat projected water quality and quantity effects and begin to address
climate change preparedness. These actions provide many additional benefits in Jtheir
communitiesby promoting new, A g r deeetopment andwhere appropriateas retrofits
during repair and maintenance work.

In addition to the LID work at the Capitol, settlement of an environmental enforcement acgtion
hasallowed DEEP to provide grants to towns within the Farmington River Watershed for the

purpose of revisingpcd land use ordinances to promat® s that would lead to improved water
quality in the basin See the town of Plainvile website for an exampl
(http://www.plainvillect.corunder ABoar ds and atodmnZ osnsiinognos),. P .

For more information on the Green Capitols project and LID, visit theDEERFO s we bjsi t e
www.ct.gov/deep/watershed

CLIMVYTE
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Conservation
¢ Analyze the competing demands on Connecticutater quantity and quality
statewide in a consistent and comprehensive mannand develop new approaches to
ensure public health, agricultural sustainability, ecosystem health, while supporting
multiple and conflicting needs
The state should convene aelise group of stakeholdaraderthe Water Planning Council to
examine opportunities for improved water conservation of both potable arubtedrie
supplies. Stakeholders will be challengeddasidemew watersaving methodsncluding but
not limitedto conservation strategies, and new technologie@mples of water conservation
strategiesnclude smart meter technologggricultural management practices that help
regenerate the soil damprove soil moisture conteniyestock management that relies on
natural systems (e.g., teedreezes) to cool animaknd the municipal Model Water Use
Restriction Ordinance to implement conservation during periods of water shortage
Comprehensive watershed planning can alsoigeoepportunities to reduce runoff, encourage
rechargereduce impacts from developmemtd conserve water at the household leyalsing
low impact development practices that also provide resilience against floods, heat and drought.

¢ Implement rate structures to accommodate long term system improvements and
encourage conservation
The state should prioritize the work of the diverse group of stakeholders tasked by the Water
Planning Council with ensuring current water rates and structures are sustanthhdequatt®
providing long term water supply capacity development and infrastructure
replacement/developmefithe group also needs to consider rate structures that reflect declining
water use in some sectorbile promoing andexpandingcurrentconservation efforts.

e Examine opportunities for water conservationstrategies within the building code,in
appliance standardsand in regulatory decisions

Water conservation strategies should focus on the water consumer, and could include building
code clangessuch asrequiing WaterSense fixturesr incentive programs for homeowner
purchases of WaterSense appliances, irrigation BMPs (e.g., drip irrigation vs. overhead
irrigation) and technologies (e.g., rain sensors on automatic sprinkler systenwhemaater
conservationmeasures aniticentives Guidanceshould also be developed frnservation
practices for homeownersommercial and industrial useaad application of LID practices
especially for private well userat improve climate changesilience

In order toconsere valuablepotable water, activities that use potable wateatbivities where
nonpotableis suitableshould be limited, whenever possible. The state should examine and
encourage options for usage of qmutable watesources and wastewater reuse for-potable
industrialand commercialises,such as industrial cooling or golf course irrigation. Furthermore,
industry should be encouraged to adopt practices and technologies that improve efficiency and
thus minimize reource use (e.g., water, energy) and waste discharges.
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e Target water conservation education towards specific consumer groups
Each water conservation strategy should include an educational component, in order to secure
consumer support anomoteavaileble water conservation strategies. These educational
campaigns would benefit from partnerships that reach the widest audience and take advantage of
existing resources. Furthermore, educational campaigns should be tailored to each consumer
sector (i.e., griculture vs. homeowner vs. industry). Education strategies should embrace the
multiple benefits of water efficiency (e.g., cost savings, natural resource protaatioeasing
i mpacts of water shortages) that help provide

Water Capture and Storage
e Encourage sustainable water capture and storage by homeowneraunicipalities,
businesses, and industriegnd provide the agriculture sector with incentive
programs to supplement cagure and storage infrastructure
As noted abovehere are several strategies to capture and store water during precipitation events
for future use during drier periods, especially landscaping techniques and LID management
practices (Seet he A Adapt at i on tleGrden Capitold|® prejectdor modey 0 n
information) With adequate storage capacitynay be possible to take advantage of
projectiors for likely increased winter/spring precipitation due to climate change. Rain barrels
for homeowner irrigation are one small step that couldialenon-potablehomeowner pressure
on the potable water supply during droughts. An incentive program to offset tlod st
barels for the average homeowrgauld help to encourage this water conservation strategy.
Ot her activitliesdesdhaped swditreqq LIhER practices c:
groundwater for later extraction.

Similarly, large cisterns and farm ponds for agricultural irrigation cbaldsed talleviate

pressure from nepotable agricultural activities on the potabVater supply during droughts.
Currently, Afarm ponds of three acres or | es
in wetlands and watercourses, as o-#0).righto (
However,in light of the climate kbange projections for extreme heat, potinils size may not

fully meet the needs of agricultural activitesddepending on design and constructspecifics

new pondsnay trigger a need for permits from the local Inland Wetlands Commission and/or the
CT DEEPand the Army Corps of Engineers (USACH) addition,since pondmpactson

wetlands may make producers ineligible to participaténited States Department of

Agriculture USDA) grantprogramsuse of runoff containment reservoirs outside oflavets

and watercourses should be encouradedgescale agricultural water capture and storage may
alsohave an impact on water recharge, espec#llg result othe timing of the water diversion

that couldimpact the quality and quantibf drinking water and wateavailablewithin natural

habitats. Thereforejn preparation fom possible adaptation stratetgyyaccommodateggiculture

capture and storag€,T DoA andDEEPcould conduct atudy on the need for and impacts of
large-scde agricultural weer diversion. Further defininghe applicability ofand streamlining

the permitting process foiarm irrigation pondss well as arevaluaton of potentialincentives

to install farm irrigation pondeould contribute to this effort

S
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Water Reuse

e Develop water reuse guidelines for industry
As introduced above, water reuse can take many fdram wastewater recycling to suppad
industrial cooling wateor irrigation needgo capturingstormwater at the homeowner level
lessertheneed fompotable water supplies for yard maintenance. Water reuse from gray water
sources (i.e., untreated water from sources such as sinks, tubs and dishwashers, but not toilets) or
treated wastewater effluent provide other options. Gray water could be usgglEnsent
additional norpotable uses, such as toilet flusipidairy farm wash wategolf course irrigation
andindustrial cooling. Reuse would help to alleviate demand on potable water sources during
extreme weather events such as extended droughé&abwaveshat increaseemand
Guidelines concerning the reuse of gray water or treated wastewater will need to account for
concerns related tesidual contaminantsuch as pathogeyass well aswutrients and other
chemicals present in soaps and dgtas thatcould cause adverse effects on natural habitats and
drinking water.

Water reuse adaptation strategies should include a program designed to educate the potential user
on the benefits and safe use of gray water and coasimeiofan incentiveprogram to install
gray water capture and use systems.

Water Inundation
e Encourage adaptation strategies, including natural habitat conservation, LID
BMPs, agriculture water BMPs and drinking water treatment standards that will
ameliorate the effects ofvater inundation
While projections show the overall annual increase in precipitation is expected to be only about
five percent, changes in timing of precipitation could have a more pronounced impact.
Precipitation patterns, especially in the form of wirmain and extreme precipitation events,
while unpredictable, may increase the quantity of water at times sigimgnatural habitats
are less capable of attenuating the flakagt otherwisecontribute to property and environmental
destruction causeuly floodingand groundwater related impactSurthermore, water quality
may be impacted by the resulting increased stormwater runoff, which could in turn increase
water treatment requirements for drinking water and nutrient and chemical loading to surface
waters as well as to natural terrestrial habitats and agricultural systems.

The functionality of natural hataits, which naturally filteand retain precipitation, should be
bolstered by reducing existing stressors such as invasivdghitdtfragmenation, andoy

increasing natural habitat conservation within aralinddeveloped areas. Theapproachegot

only provide relief fom anyimmediate impacts, batisobuild resilienceo future climate
changampacts Reducing stressors and increasingitadlzonservation could be encouraged
through state matching grant®st shang programs and tax incentiveklD BMPs could help
minimizeincreased water runoff by encouraging more pervious development surfaces and green
infrastructuraneasuresghatincorporate existing hydrology and mimiater retention of natural
systems (e.g., rain gardens, green ro@fention ponds Agricultural systems could reduce

water runoff by planting cover crogastalling vegetated swalesnd handling manure through
dternative manure technologies (e.g., manure biodigester). Guidelines could be developed for
drinking water treatment facilitigbatadjust standard® compensate for potential increased

water contamination.
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Waste Water Treatment Facilities

e Assess thempact of climate change on wastewater treatment facilities, and

encourage the development of faciliyspecific adaptation plans

The ability for wastewater treatment facilities to adapt to climate change will be dotfcaiire
waterquality within Comecticut. Extreme precipitation events will put additional pressure on
storm sewer systenfstate and municipally managea)d further stress combined sewer
stormwater systems that megntinue tcexist in older, urban areas. Whdar predictions othe
impact of climate change on specific facilities dependheraccuracy gbredictive tools for
precipitation patterns, increased rainfall or more intense storm esdiktdy to impactthe
effectiveness of longerm control plans for combined sewgs®ms and result in highand
more frequenoverflow volumeswith greater environmental impact. Therefore, the impacts of
climate change on water treatment facilities require further assessment. Facilities in larger, older
urban areas, especially Brigg®t, Hartford and New Haven, are most at risk and should be
identifiedwith individual adaptation plans. Climate change effects should be considered in
adaptation plamng, development and implementatistrategiesor combined sewer
communities under E°delegatedNational Pollutant Discharge Elimination SystekPOES
permitting authorities tEEP, andas apart ofCombined Sewer OverflonCSO abatement
long-term control plans to facilitate water treatment facility preparedness for climate change.

Research and Education

¢ DevelopConnecticut- specificclimate change projectionsor temperature,

precipitation and sea level riseand support monitoring efforts for these climate

drivers
Fortunatelythe Adaptation Subcommittee taegts climate change preparedness planning effort
with the benefit ofa number of scientifically rigorous, regional climate change studies that
produced projections sufficient for this initial planning effort. However, further development of
vulnerability inventories including a quantitative analysis of potential damages and costs due to
climate changeanddevelopment odaptation strategiés mitigate thenwill require more
localizedclimate change projections for temperature, precipitation anegelrise. These
climate drivers willalsoneed to be continuously monitored in order to update projections and
further refine vulnerability inventories and adaptation stratediemtinued supporof existing
monitoring efforts, such as the Sentinelmitoring for Climate Change in Long Island Sound
projectthatmonitors ocean temperature, sea level rise and precipitatinrhelpestablisha
foundation for Connecticut climate change monitoring efforts.
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e Develop educational campaigns for climatehange adaptation awareness in
Connecticut targeted at multiple sectors

¢ |dentify champions for each adaptation strategy
Education of stakeholders, the public/consumers, deasakers and industrg critical to
conveyng theimportanceof determiningclimate change vulnerabibts as well agheneed to
develop robusadaptatiorstrategies that would mitigate impacts and helponserve our
environment and quality of life. Furthermoreclkadaptation strategyeedto have an
educational componettta provides direction tothoseimplementing the strategndfor the
targeted audience. Champions for each adaptation strategy should be identified to support
educational needs, and to help develop strategy implementation plans. Ultimately, educational
campaignshould establish consistent message asftuldbe targted, focused, clear, effective
and sustainable in order to get p&opl pay attentiommidstother demands for their time.

Public elucationeffortsshouldtarget homeowners and consumersd include a variety of
topicsranging from home water conseneet strategies to the preparation and cooking of new

crop varieties. Decision maker educatioastfocus on the remal of obstacles or uss

incentivesto implementadaptation strategies, af@tuson the importance of loaggrm

planning. Education tkcted at vulnerable indugsneeds to emphasize the economic
advantages of adaptation planning, including avoided costs of rebuilding after an extreme event.
These programs should build upon, and complement, existing state agency initiatives, especially
pollution prevention and watershed management programs thatlneadyestablished outreach

and communication activities with overlapping objectives. These activities should also take
advantage of a burgeoning amount of material available from fquiatakers and the private

sector.

¢ |dentify research needs and seminate current climate change adaptation research
and technical resources to the appropriate stakeholders, and encourage fugu
efforts through state grants
Research and technical assistaiadlered towards specific sectdsscritical Such research and
technical assistance could include varietal choice and planting methods for farmers, potential
new design standards for drinking water treatment facilities, or new habitat management
practces. Current climate change adaptation research and technical resources, such as academic
institutions, government agencies (e.g., the Connecticut Agricultural Experiment Station) and
nonprofits, should be identified and their research communicatee tapipropriate
stakeholders. Future research and technical assistance grant gretgpatd prioritize the most
vulnerable areas and promote collaborabetweerresearch/technical assistance entities.

¢ Identify and collaborate with educational partners
Educational partnemrea vital component of any adaptation educational strategy. Appropriate
educational partners could inclydenong others, federal agencies; regional planning
organizations (RPOs), whnaybe best suited to help municipalities plan &daptation to
climate change; and ngnofit organizations, such as ICLiELocal Governments for
Sustainability and’he Nature Conservanchathave successfully cultivated many partnerships
and networks and arirrently conductingducational campgns. fiTrain the traines programs
could create new educational partners and a knowledge network of adaptation experts. Higher
education institutions play an important role as educational pargsgscially in the research
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field. Climate change adapiat informationshould also be incorporated into existing science
curriculum from kindergarten through college and vocational programs. Specifically, adaptation
education should be incorporated isfmecificdisciplinejob training, such as innovative

stoomwater managemeand climateready desigms a component of architecture design
courseworkandnew techniques for cooling livestock as a component of agricultural training.
One excellent opportunity for this is through the Connecticut community callesgainable jobs
certificate program, known &ustainablé®perations: Alternative and Renewable Energy

Initiative (SOAR)

¢ Include students (future stakeholders) in climate change programs
Students engaging in studies thay be affected btheimpactsof climate change ovhoare
interested in thgeneralfield shouldberecruited tdoe a part of climate change initiatives.
Students are the future stakeholders wioold beresponsible formplemening adaptation
strategies in the future. This is an omgpstrategy that will help in the maintenance of climate
adaptatiorstrategies

Ecosystem Services

Ecosystem servicaefer to the many ways in which ecosgyss supporand benefitndividuals
and communitiesThese services include production of goods (food, timbenslifgort
processes (maintaining soil fertility, purifying watproviding water infiltrationmitigating
floods, stabilizing climate), and I#gulfilling conditions (providing aesthetic begubiodiversity
and culturalkpiritual connections

¢ Identify and conserve ecosysteservices vulnerable to climate change
Ecosystem servicahatprovide praection foradjoining habitats anchanmade structureare
particularly importanin building natural resiliencyto the effects oea level rises and extreme
weather eventsCurrently, coastal wetlands provide an important buginsicoastal storms,
but sea level increaseould convertsome of these aress open water Critical wetlandsoften
have the ability to naturallgdvance inland ithey areunimpededy barriers, such as
development or coastal infrastructure. Therefaentifying and preservinfuture inland
advancement zon&gould help create futunerotectivestorm buffes for coastal communities
while providing the cebenefit of preserving an ecologically important habiglpng protect
Long Island Sound from pollutants.

e Encourage land management behaviors that support ecosysteservices
Industrial land management @fiors thasupport ecosystem servicgsould be encouraged.
For example, in the agriculture sectoractices such awganicfarming, natural pest control
methods, crop rotation and+titd agriculturewill reduce thenegativeimpact on ecosystem
servies by conserving soil properties and moisturereasing th@rganic content of sqind
supporing biodiversity Organic agriculture also can have thengibigation benefit of
sequesteringarbon Artificially constructed oyster reefs could buffer shine development
and wetlands against waves produced by extreme weather eventslsdpieviding prime
habitat for ecologically and agriculturally important species. Therefore, the feasibility of
artificially constructed oyster reefs should be ergilp and appropriate lotans identified.
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Urbantree plantings can providecalized cooling for buildings, a benefit during extreme heat
eventsand whileat the same time offerg water capture and storage areas that could mitigate
flooding. Similarly, using #ernativeLID construction and landscaping practices can help
support ecosystems by build resiliency. These LID practices start with minimizing the footprint
of any construction project, especially minimizing the disturbance of natiyetation and soils.
Conservation suldivision approaches afford tlogportunitiego position footprirgto minimize
impacts to natural hydrology and existing habitatientification of appropriate urban tree

species that would thrive unddifferentclimate conditionsis needed tguide future urban tree
plantings toensure thie successful bidunctioning. The establishment of localized urban

forests couldalsobe encouraged during urban planning efforts.

Buildings and Cultural/Historic Structures

e Determine the critical public buildings, including public health facilities, schools
and cultural/historic structures that will be impacted by coastal and inland flooding,
and recommend appropriate adaptation strategieshat will not adversely impact
natural resources

Adaptation strategies directed towandldingsand cultural/historic structuresiinerable to
climate changenayinclude relocationand are likely toampact individuals, communities,
industry and natural habitats. A stughould be conduetito identifycritical state and local
public structuresto including public health facilities, schools and cultural/histstiactureghat
will be impacted by coastal and inland flooding. The study also should include
recommendations for appropriadaptatiormeasure$or vulnerable buildingshat do not
counter other mitigation strategies

For examplegxisting and new locations of buildingad structuresould createdirect conflict
with natural resourcprotectionby blocking advancement zones for coastal wetlands and
contributing to habitat fragmentation. In order to ameliorate this potential comitiehtives to
relocate any such buildings and structures inland in eadeancement zone should be
consideredIn addition,environmental impact evaluations (EIEs) for new state proghdsid
includean evaluation ofpotential climate chang@mpactson the projecso as to understaride
current and futureffects of the project on the surrounding environménirthermore, LID
BMPsshould encourage a reduction nfn-off into natural habitats from existing and new
buildings.

e Examine new opportunities for building usage considering projections for climate
change

The griculturalsectorin Connecticut heiexpresed interest irusing or reusingpuildings in new
and efficient ways tbelpadapt to climate change. For example, vertical agriculture utilizes
buildings, often in urban settings, to increase the area available for crop productibn. Hig
tunnels unheatedtructureovered in translucent plastian offer a moderate amount of
weather protection, especially from frost, amdike greenhousesre inexpensive and movable.
However loth vertical agriculture and high tunnels have encountered opposition from local
planning and zoning boardé&daptationplanningmayneed to includeducatiorcomponents
targeted at decisiemakersas well adegislatve proposal$o addressegulatory baiers.
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Additional agriculturestrategies could includacentive programfor installing water
conservation measures in greenhopaed retrofitting barns with cooling features to facilitate
adaping existing buildings talealwith climate changeffecs.

Transportation Systems and Structures

Flooding and associated delemuldinterruptroutine transportation needs, including transport

of commercial anégricultural goods to markets well as gettinghe injured and sick to

treatment facilities. Existing undersized culverts can prevent natural resource adaptation (e.g.,
fish passage), and new or relocated transportaticestructuremayfurther exacerbate habitat
fragmentation.

e Determine vulnerabletransportation routes and transportation that adversely
impact natural resourcesand human mobility needsunder future climate change
projections
A locational study could be conducted to determine the transportation that is most at risk from
potentialcoagal and/or inland floodingncreasesndto identify alternative routes and sources
of transportation for evacuation and commerce. Culverts and culveshsiaklbe inventoried
throughout the state tdentify thosethat should beeplacedor retrofittedto facilitate and not
impede natural resource adaptatiandto reduce projected flooding impact&urthermorestate
transportation planning should incorportite effect of climate changeojectionson meeting
state transportatiomeedsand the synergistic effect of new transportation and climate change on
natural resourceshouldbe included.

Regional Cooperation

e Continue to support regional cooperation on climate change adaptation through
involvementin regional planning activities
e Proceeds from RGGI auctions should support climate change adaptation work
identified in this report and in accordance with Section 22£€00c(c).
The northeast region has been at the forefront of climate change planning, with multiple entities
coordinatingclimate change research, action and adaptation assessments. In 2005, the Regional
Greenhouse Gas Initiative (RGGI) was formed by the northeast states aittatiantic
Statedo reduce greenhouse gases in the region through a cap and trade profpasil foet
fired electricity generating units. This unigueltiple stateled initiativehassuccessfully
reduced geenhouse gases and strengtheegtnal bonds and cooperatimnaddressing
greenhouse gas emissio¥oceeds from RGGI auctioshiould continue tproviderevenueor
bothclimate change mit@tion actions within the stateafidd o f und assessment at
measuresto.mi t i gate the i mpacts of <c¢climate changeo
22a200c(c) of the Gegral Statutes of Connecticut).

Each state in the northeast has either developed or is planning to develop a climate change
adaptation plan. The 2008 Conference of New England Governors and Eastern Canadian
Premiers included a forum to discuss regiahahate change concerns and adaptation priorities,

and connected the region by adopting a resolution on adaptation. Interstate agencies, such as the
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New England Interstate Water Pollution Control Commission (NEIWPCC) and Northeast States
for Coordinated & Use Management (NESCAUM), have informed states on climate change
vulnerability and are in the processmbdeling potentiategional adaptation strategies. Non
profits, such as Sea Grant aflde Nature Conservangyavealsocontributel to regional clinate
change adaptation coordination concerning natural resources in the northeast.

As climate change impactsaomidn ot be | i mit ed t,aco@dnatedect i cut 6s
regional approach witelpensure holistic climate change adaptation planningttzatd

individual states benefit from knowledge and expertise throughout the relgemonal

approaches can often provide the best use of existing resources, while preventing dupfication

effort and avoidingtrategies that could negatively impact otstates within the region.

Connecticut should continue to support regional cooperation on climate change adaptation

through involvement in regional planning activities, aogportregional adaptation strategies

through the New England Governors d&mkten Canadian Premiers annual conferefeg.,

Blue Ribbon Commission on Land Conservation 2010)
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Adaptation Strategies for Connecticut Agriculture, Infrastructure,
Natural Resources and Public Health

Agriculture

In 2009, the Agriculture Workgoup of t he Adaptation Subcommit:t
Committee on Climate Change developed the reftirhate Change Impacts on Connecticut

Agriculture, released January 201That report was consolidated with companion reports on
Infrastructure Publ i c Health, and Natur al Resources t
report, The Impacts of Climate Change on Connecticut Agriculture, Infrastructure, Natural

Resources and Public Healtissued in April, 2010The report was del@ped in accordance

with Section 7 of Public Act No. 888, An Act Concerning Connecticut Global Warming

Solutons t o evaluate Aéthe projected..idnpact of cl
agriculture as wel | -agreultdrecompandnt®f infrastructure, natural resources

andpublic health.

In order to assess the impacts of climate change on Connecticut agrichukgyiculture
Workgroupwas formed. The Agriculture Workgroup is-cbaired by the commissioner of the
Department of Agculture (CT DoA) and the Executive Director of the Connecticut Farm
Bureau, andncludedagriculture stakeholders from acadengayernmentnonprofits and the
farming community. The Agriculture Workgro@xaminedpotentialclimate changé@mpacts on
Comecticut agricultural sectors, which included dairy, poultry, fruit orchards, small fruits,
produce, forestry production, aquaculture, 4paaltry animal livestock, tobacco and nursery,
greenhouse and sod

The Key Finding®f the Agriculture Workgroupstaed in the 2010 report were:

Most of the agricultural features were determined to be highly impacted by
climate change, and most of these impacts were negative. The top five most
imperiled agricultural planning areas or features in Connecticut were maple
syrup, dairy, warm weather produce, shellfish and apple and pear production.
There were opportunities for production expansion, including biofuel crops and
witch hazel and grapes, with the future climate, as well as benefits identified for
all agricultural planning areas.

Planningfor Connecticut agriculture climate change adaptation is a crérwterativeprocess.

It requires an eye for the existing and potential economic impantovidual agricultural
products, as well as an integrated apprdhabaddresssboth positive and negative impacts to
multiple agricultural sectors and the State, regional and national agricultural systems.
Adaptation strategies should build ugbe unique strengths d@onnecticut agriculture, while
allowing for new, innovative opportunities for growth in some agriculture sectors. Strategies
should be geared towarltsg-termsustainability to help regenerate natural systems to support
agriculture asvell asto build resiliencdor adapting to climate change.
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Based on specific stakeholder input and the experience and knowledge of its mdmabers, t
Agriculture Workgrouprecommends the following principles and adaptation strate&@scific
adaptatiorstrategiegor differentagriculture sectors can be found in AppemdlixThe
Agriculture Workgroup envisionshierarchy of stepthat wouldguide current and future
agriculture planningnd implementation of adaptation strategies for Connecticut

e Create a vision for the future of Conneticut agriculture
Connecticut agriculture ont r i but es $3. 5 bi landiaccountstfaamdreh e St a
than 20,000 jobs (Lopez et al. 201@k strength may be attributed to many factors, such as a
close densely populated customer base, farm and farm product diversification and a highly
educated population that values local agriculture and rural character. In order to support
Connecticut agriculture and provide for economic growth and future job cretiteye needs to
be a vision for the future of Connecticut agriculttivatincludes strategies to reduce stressors
and adapt to climate change, with the ultimate goplamotingfood security for the State.
Creation of duture vision forConnecticutagriculture should be developed through a
stakeholder process and should be expansive and iterative. mestisuld build upon
strengtls, seize opportunities, address siakd maintain an unwavering focus on sustainability
and resilience.

e Create a framework for continued dialogue with the agricultural community to
engage stakeholders in creating a shared vision for building resilience and
sustainability in Connecticut agriculture

Adaptation is an iterative procetbstrequires continued dialogue with stakeholdersrderto

assess adaptation implementatstrategiesandtheir likely success. New research, on both

climate change projections and new techniel®that could help Connecticut agricultiadapt

should bancorporated into planningn an orgoing basis This effort should be led by a

partnership of government agencies, agricultureprofits and educational institutioasd
stakeholders fromeachof @m e ct i cut 6 s avihmi taméwordhatengage ct or s
stakeholders in creating a shared vision for building resiliencgramdotingsustainability in
Connecticut agriculture

e Conserve ecosystem services for Connecticut agriculture
Connecticut agriculture depends on naturally occurring ecosyertes, such as fertile soil,
clean and abundant water and good air quality to produce quality produce, ornamental plants
and animal products. Connecticut farmers can foster and conserve ecosystem services through
sustainable production systems and ngana@ent practicesncluding organic growing methods
(See the AAdaptation Todayo featuyetllsoh or gani
practices, crop rotation, integrated pest management and energy and water conservation.
Government agencieagriaultural nonprofits and academic institutioesan support
conservation of ecosystem services on Connecticut farms by providing funding and developing
trainingin these sustainable production systems.
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e Align policies and funding to supportresilient agriculture in Connecticut
Policies and grant funding that support resilient agriculture in Connecticut will be important to
ensure that agricultural systems abde toadapt to climate changdProvisionshatencourage
climate change adaptation canibeorporated into existing policies, rules, regulatjons
standardsoutreach and funding programs. Policies and funding programs should have the
ultimate goal of managing the sustainable use of natural resources by all user groups. Funding
for agriculture climate change research should be prioritized.

e Encourage new agrcultural technology and infrastructure that minimizes
additional greenhouse gas emissions and impacts to natural resources
Consideratiorof the impact that new agricultural technology and infrastructure might have on
greenhouse gas emissions and natesdurcesuch as water, that will be mastpactedoy
climate change, should be considered beddiggption or investment in suclAn analysis of
the best available research, latest technology, generally accepted agricultural practices and
public policies should be conducted to determine this impact.

¢ Provide integrated education and support to farmersand consumers to facilitate
the implementation of agricultural adaptation strategies

Entities such as agricultural ngmofits, CT DoA and educational institutions should
incorporate climate change adaptation into tbeiriculain order to facilitate the
implementation of agricultural adaptation strategies. Education directed at fahoeld
include strategies to conserve water and suggestions of new crops and animals that would be
more suitable to changing climatic conditions. These faoriented educational activities
could be best delivered in vocational or higher learning instituboihy agriculturakextension
programs. Education directed at the consuwheuldinclude informatioraboutnew crops
available in stores and at local farnt@rsarkets, and strategigssustainocal agriculture, such
as Abuy |l ocal 6 campaigns.

Connecttut Farmers Markets provide an opportunity for consumers to support local agriculti@.cedi: cooa)
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Adaptation Today

Organic Agriculture:
Growing Methods to Increase Farm Resiliency to Climate Change

AAs climate change occurs, the ecosystem a@inexsifiedorganic farm is more likely to go
through natural stages of succession, adaptinganys that prevent whole agroecosystem
collaps& (Borron 2006)

Organic agriculture describes a management system that encourages biodiversity, rdduces
watering needs and amtains soil organic matter content and ecological cycles, whijle
minimizing off-farm and synthetiinputs Organic agriculture adheres to certifiable standards,
however certification is not a requireméat implemening organic methods. Although organi
agriculture was not designed as a response to climate change, organic farming methodg have
been shown to increase farm resiliency to stressors, including climate change, especially for
small farming operations which constitutes the majority of farmsdnn€cticut. Ultimately,
organic agriculture methods will better ensfureirefood security for Connecticut residents

Organic agriculture includes the following farming methods that could promote resiliency to
climate change:

e Diversified crop production, which
will increase farm flexibility and
decrease pest populations;

e Crop rotation, including a fallow
period, which will decrease pes
population numbers;

litter or manure, which will return
nutrients and carbon losthrough
agricultural production to the soil
rather than as carbon dioxidis : '
emissions (a greenhouse  gaspjversified crop production, as seen in tais-photogrz
mitigation coebenefit), and help of Fort Hill Farm in New Milfo rd, will increase farm
retain soil moisture; flexibility and decrease pest populations.

(Photo credit: Paul Bucciaglia, Fort Hill Farm)

¢ Minimum tillage for soil preparation,
which will help maintain soil structure and protect soil organic matter;
e Cover crops, which willecrease soil erosion and add nutrients to the soil; and
e Natural vegetation in the margins of agricultural production, which will maintain
diversity and decrease pests 1
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The Northeast Organic Farming Association of Connecticut (CT NOFA) is apmodin
organization that promotes organic agriculture in Connecticut by providing members jwith
educational opportunities. CT NOFA also offerthera path to certification or the less rigorou
option of the Farmersd Pl edge, nttoanganiciprinapfes.f ar me
CT NOFA has been providing their 800 membemsmprised of farmers, gardeners, consumejs,

land care professionals, educators and scientists in Connecticut, with information on incrgasing
farm resiliency to climate change througrfarm workshops.

A CT NOFA member and owner of organic
certified Fort Hill Farm in New Milford, Paul
Bucciaglia, says that he has found that the tWo
most important organic methods that evevrl/
farmer canadoptto make their production more
resilient to changes in temperaturand
precipitation are use cover crops and indreas
soil organic matter. Paul notes that the usage
cover crops is a generally acceptagriculture
practice to reduce erosion, the hasalsofound
: that leguminous crops, such as crimson clové
Hairy vetch can be grown as a cover crop to redu field peas and hairy vetglinstead of the more
soil erosion and increase soil nitrogen, and then u: popular winter rye, have the added benefit ¢f
as mulch to increase soil organic ma_ltter and decre increasing nitrogen, an essential nutrient,
weeds between crop rows, as seen in the above p ; .
between rows of toato plants on Fort Hill Farm in na_tura"y In the soil. Paul ?lso has found_ that
New Milford. using organic compost tdncreag organic
(Fhotocredi Bl Buesi, CTHOT matter greatly increasehe wate holding and
nutrient content of his soil better thather more conventional uses of synthetic and manure
fertilizers.

of

=

For more information on organic agriculture methods, visit the CT NOFA webgite
www.ctnofa.org
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Using the above guiding steps, the following general adaptation strategies were developed, and
can be grouped into the categories of fAGenera
and Edu c aRolicy lregislaton, dRegdlation arkuinding 0

Generally Accepted Practices
e Minimize water use across all agricultural sectors

Reduced wterconsumptioracross all agricultural sectatanbe achieved by conserving water
use and employing techniques to store precipitation andeavater. Water usanbe
conserved by using irrigation efficiencies, such as drip or pulse irrigation, reducing water loss in
existing irrigation systems and lgyowing and raisingrop and animal varieties with a greater
drought toleranceWater runoff from barn and greenhouse roofs, parking lots and other
impervious surfacesanbe captured and stored in ponds, cisterns and tanks for nse-fiood,
agriculture operations such as greenharsamentaplant irrigation and animal wash water
and cooling watersFarms also can promote infiltration and retention of water in soils by using
such generally accepted practices as mulch, wharleases soil aterretention propertiesand
no-till methods, which reduces compactiofSee t he fAAdapt onpag8mTodayo f
ande n t i GohneaticutfAgriculture Prepares for Climate Change with \A@aeing
Practices and Technologies f or mo r e n mimnfizing watert usednnagrioultural
operationg. Collaboration between the Connecticut Departments of Agriculture,
Environmental Protection and Public Health will be required to facilitate adaptation strategies
related to minimizing water use on farmBhe Agriculture Workgroup determined that
reducing water use on farms was of high urgency, with relatively low to medium reseerte
and little room for regret in the near term
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Adaptation Today

Connecticut Agriculture Prepares for Climate Change with
Water-Saving Practices and Technologies

——

frequent shorterm drought and more days with hig
temperature extremes. This will impact the availability
water for all users, including the Connecticugreultural

sector. A number of Conn i fcul
have already adopted watgaving irrigation technologies an(
generally accepted practices, which will enable them to be. 8¢
adapt to changes in climate. Part of the $270 million a y N
Connecticut nursery and greenhouse industry, Gere
Greenhouses in Wallingforid an example of a water resilie
operation that will be prepared for changes in precipitatf"
patterns resulting from climate change.
Joe Geremia, owner of Geremia

Joe Geremia, a third generation farmer, operates a succesSfgfnhouses, shows off his wate
greenhouse small business, Geremia Greenhouses, with fo%r\'éd nutrient efficient, flooding

. o . nch plant irrigation system.
full-time empbyees and over $5 million in annual sales. Joe (Photo Gredit CDEER
grows vegetables, herbs and ornamental plants, which he
primarily distributes to local businesses. Geremia
Greenhouses is an industry leader in applying wagerreductions that result both savings
and a more diseaseesistant product. Furthermore, Joe believes that there is an opportunity for
efficient, climate changeeady greenhouses to provide more produce for the local fresh majfket,
which will be especially important for local food security in theeire.
Conventional greenhouse irrigation uses overhead watering systems that apply excgssive
amounts of water and nutrients to ensure that plant media is fully saturated. This costly njethod
over uses both water and fertilizers and can leach up toof5%trients from a potted plan:;[
Excessive plant saturation can increase disease and pest susceptibility, which could lead % more

pesticide applications, increasing expenditures and threatening employee health an
environment.  Surplus irrigation moff, containing excess nutrients and pesticides, c
negatively impact the environment and may subject the grower to increased regulation.

d the
1)

CLIMVTE
UHANGE 36



CT Climate Preparedness Plan 2011

Geremia Greenhouses use an irrigation system that delivers the correct amount of wafer and
nutrients directly to the growth media by flooding the floor or bench where the plant grows.| The
water is pumped up through openings in the floor or bench andjthekly drained and filtered

for future irrigation. The benches and floors are divided into sections that can be individually
controlled by a computer, with feedbac
from water gauges, for watering tim
duration and nutrient mixture to ensur
that watenmng is tailored for each specie
With this innovative irrigation system, Jog
uses substantially less water and has seeh a
savings of 60% in fertilizer usage. Jog
also uses less pesticides, and finds thatJuis
plants are healthier, producing bettdr
bloomsand fruit.

For more information about wateaving
Flooding floor plant irrigation systems are more efficie measures in Connecticut agriculture, contact
than traditional, overhead watering, and reduce plar the Connecticut Agricultural Experimen
susceptibility to pests and diseas@suw credi coeen Station (ww.ct.gov/cael the Connecticut
Cooperative Extension Systemwjw.extension.uconn.edlwr the United States Department
Agriculture Natural Resources Conservation Serwogv.ct.nrcs.usda.ggv

Research, Monitoring and Education
e Provide for increased research, technology transfer and technical assistance to
develop and disseminate adaptation strategies to producers and agriculture service
providers
Academic institutions and state agencies, includifigdoA and the Connecticut Agniltural
Experiment StatioQCAES), should provide for increased research, technology transfer, and
technical assistance to develop and disseminate adaptation strategies to producers and
agriculture service providers. For example, educational progrartdsinolude training
framers on adopting new crop varieties that are better adapted to climate change, identifying
emerging pests and pathogens and new soil, crop and water management practices. Additional
staff and funding will be requiretd enhancehe University of Connecticut Cooperative
Extension System technical assistance in forestry and agricultuf@fdf@research and
education initiativesn orderto includeclimate change adaptatiovork. Regional cooperation
and funding between tHeT DoA, ou-of-state academic institutions, such as Cornell University
ard the University of Vermont, and the U.S. Department of Agricultiliebe required to
provide access for Connecticut farmers to existing future research, trainipgograms and
assistancesuch as advanced regional weather monitooiffgred by these universities
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Policy, Legislation, Regulation and Funding
e Adopt policies that encouragea viable, local agriculture market

Connecticut should adopt policies that encourage a viable, local agriculture market by

supporting the infrastructure and programs needed to grow, process, store, market and sell local
agricultural productsFor example, local agricultural businesses such The Far mer 6s
LLC, a cooperative o€onnecticutlairy farmers that produ@nd process milk and milk

products, allows the members to sustain and grow their agricultural business with the added
adaptation benefit of protecting ecosystem servigesor mor e i nf or mati on ab
Cow farm, see theeédtrdaetheéeiow dodatybed Al nfra
hel p the dairy i ndus)tSpeyifically Gopriecti¢idhouldadaptmat e c han
supportive policies, including fundirapdgrant opportunities, repeabunterproductive land
ordinancesand allow for property tax reductions to accelerate farmland protection and

expansion of agriculture operations. The State should create incentives for the transition and
adoption of nevadaptation practices and technologies, suqgpbort the development of-state

agricultual processing and packaging facilities, such as produce canning plants, dairy

processing cooperativesnd animal slaughter facilitieS.he State also should set a@mple

of Abuyi n gpolttimgdoaal faod dhgicessiruStabevned and operated office

buildings, schools, hospitals and other institutidree Agriculture Workgroup determined that

State support of locally produced agriculture was of high urgevitdy relatively low to

medium resourcaeeedand little room for regret in the near term

e Provide public funds needed to assist with agriculture infrastructure
improvements

Public funding and other incentives will be needed to assist with infrastruciorevements
necessaryo help Connecticut agriculturadaptto climate change. Infrastructure improvements
include, but are not limited to, passive and active cooling technologies for dairy fa(dges
AAdaptati on Today olInffagractune improveneehtohelp teerdairy industryl A
adapt to climate changéor more information on cooling strategies for dairy facilitjg®)st
harvest cooling methods for shellfish, efficient irrigation systems for greenhouses, nurseries,
orchards andow crops, frost protection systems for fruits and warm weather crops, and
greenhouse cdiog technologies. Public fundirfgr agriculture infrastructure improvemeimss
consideredo be of high urgency, with laively low to medium resource neealsd ittle room
for regret in the near term by the Agriculture Workgroup.

e Provide support for agriculture climate change adaptation education and research
Supportwill be neededor agriculture climate change adaptation education and research.
Educational prgrams should be directed at the farmer as well as the consamdexdaptation
topicscould be integrated into existing training opportunitied marketing programs, such as
A F ar norkd Supgertalso could leverage public/private marketing initiatives betvw&En
DoA and nonrprofit agriculture advocacy organizations. Support of agriculture climate change
research will be critical to help farmers adapt to climate change by providing information on
new crop varieties and farming metho@upportfor agriculture climate change adaptation
education and resear@hdetermined to be of high urgency, with relatively low to medium
resourceneed and little room for regret in the near term by the AgriceléWorkgroup.
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Adaptation Today

Infrastructure Improvements Help the Dairy Industry Adapt to Climate Change

The Connecticut dairy industry, both field crops and animal husbasdmye of the five
agricultural sectors at highest risk from the potential effectirofite change, according to the
Agricultural Working Group.Animal husbandry is challenged by higher temperatures which
stress dairy cows and other livestock, decreasing appetite, lactation and calving, and gteaini

g

overall health of individual animals and the herd. Lactation can decrease at temperatures ih the
mid-70 degrees Fahrenheit. Climate change projections indicate that both drought durationjand

the number of days over 90 degrees Fahrenheit are expeatecetise.

A dairy cow must be kept cool and comfortable to maximize feed intake, milk production an
health of the animal. Robin Chesmer and his son, Lincoln, who own and manage a herd of
dairy cows at Graywall Farms in Lebanon, make it theorjtyi to keep their day herd cool and
comfortabl e. As member s of @&cboperativa ieyeved s
employed a number of building design and technology improvemekézotheir cows copl
whichwill help prepare and adapt thagricultural business for the impacts of climate change.

400

Cow,

The Chesmers have made significant capltal investments in new cattle barns, a milking facilty,

feed center, and a marumanagement
system. Lincolrdesigned these structures,
with funding partially provided by the
ConnecticuDepartment of AgriculturéCT
DoA). The free stall barn is oriented on the
landscape to maximize natural ventilation and|
reduce solar radiation. The sides of the barn
are designed to roll up to allow foatural air
flow and circulation in the summer, and roll
down to offer protection from cold winter
winds. When needed, fans and water misters
are employed to cool cows, thus maintaining

The design of the Ches me their comfortand production.
their Graywall Farms dairy operation thigh

temperatures by maximizing natural ventilatiomhich In order to offset water usage frahe cooling
keeps the cows cool enough to progumilk.

(Photo Credit: Graywal Farms) misters, the Chesmers have worked with the
United States Department of Agriculture

Natural Resources Conservation Service (USDA NRCS) to develop a Water Conservation R
which budgets water on the farm and improves the quality of the wateffruMost of the
water from the misters evaporates, butrémdual water is captured ihe manure management
system, which was partly funded by the USDA NRCS. This ligoidd separator maximizes
the reuse of waste for bedding and fertilizer, fertteducing energy costs, improving soil health
and reducing agricultural waste roff.
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¢ Minimize combined sewer overflows
Combined sewer overfloW(€SOs)can negatively impact water quality in Long Island Sound,
which can contaminate shellfish used in aguaculture operations. State agencies and sewage
treatment plant owners should work together to plan for infrastructure improvement to sewage
treatment plats to minimize or halESOs This strategy was determined to be of high urgency
andwill require a high degree of financial resources as well as cooperation/collaboration with
partners outside of the agricultugector

e Protect critical soil landscape
Soil landscapes designated by USDA NRCS, the State of Connecticut, and local municipalities
as Prime, Statewide Important, and Locally Important Farmland soitaomlyessential to
protecting sustainable food production with the least input and environmentalutighey also
provide other critical ecosystem services such as flood protection, habitat for plants and wildlife,
ground water recharge and water qualityat&tfederal and municipal governments, as well as
water companies and land trystsould work together to identify these soil landscapes, and
provide support through legislation and funding to protect these areas. One existing method to
preserve criticksoil landscapes is farm preservation programs, such as the Connecticut
Department of Agriculture Farmland Preservation Program and the USDA NRCS Farm and
Ranch Lands Protection Program. The Chesmers
above, wee able to acquire 570 acres at agricultural value through the assistance of these
programs. Farmland preservation programs not only keep farms affordable, but have the added
benefit of protecting ecosystem services and local food supply, both imporéedists for
climate change adaptation. Protecting critical soil landscapes was determined to be of high
urgency and require a high degree of financial resources as well as cooperation/collaboration
with partners outside of the agriculture interest area.

Reducing combined sewer overflows (CSOs), which will be more prevalent as a result of projected increases in
extreme precipitation events, will help protect Connecticut's valuable 0ystg&s credi: cooa)
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Infrastructure

In 2009, the Infrastructure Workgp up of t he Adaptation Subcommi:tt
Steering Committee on Climate Change developed the r€doniate Change Impacts on

Connecticut Infrastructurereleased January 2010. That report was consolidated avithanion

reports on Agriculture, Public Health, and Natural Resources to produce the Adaptation
Subcommi t tTeldmactsobQlimatetChange on Connecticut Agriculture,

Infrastructure, Natural Resources and Public Heaiisued in April, 2010. Theeport was

developed in accordance with Section 7 of Public Act NeO®&n Act Concerning

Connecticut Global Warming Solutigns t o eval uate fiéthe projected
the state on: (1) Infrastructure, including, but not limited tddings, roads, railroads, airports,

dams, reservoirs, and sewage treatment- and wa
infrastructure components of natural resources, public health and agriculture.

The Key Findings of thinfrastructure Workgrup stated in the 2010 report were:

The infrastructure planning areas determined by the Infrastructure Workgroup to
be most impacted by climate change were coastal flood control and protection,
dams and levees, stormwater, transportation and facilitiesbtanldings.
Infrastructure planning areas were most affected by changes in precipitation
[patterns]and sea level rise, which could cause substantial structural and
economic damage.

In their review of seven primary planning areas (Transportation, Eaedyommunications,

Solid Waste Management, Water Supply, Wastewater, Dams and Levees, and Coastal Flood
Control and Protection), tHafrastructure Workgroupategorized all seven planning areas into

broader LAND and WATER divisions, which related to gfmeential impacts of climate change

from precipitation and sea level rise, especially under extreme weather (storm and flood)

conditions. Using a Federal Emergency Management Authority (FEMA) methodology, the

I nfrastructure Wor k groperty piiotentiarri ossks fersot nryagaot di aoynd so
flood exceed$18 billion.

Based on their analysis of potential risk to infrastructure from climate chandefréstructure
Workgroupsuggests the need for additional informatiemmprove the analys&snd to support
furtherdevelopment o&daptation strategies required by PA9B Among these baseline
informational needs are:

1) Research and detailed assessment to better understand climate change effects on
infrastructure, and the ability to adapt to those changes;

2) Exact locations, elevations and valuations of public and private infrastructure to
allow more accurate and useful risk assessments;

3) Updated flood and sea level maps that account for the effects of climate change
and the projected time framefor those effects to support better risk assessment
and, along with infrastructure location mapping (recommendation 2), provide
potential and priorities for site-specific adaptive actions; and
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4) Ongoing monitoring of climatic conditions and sea level, and asciated research
on climate change effects, are essential to effective planning and adaptation.

Along with the other three work groups, timérastructure Workgroupcknowledged and

supported the need to consider impacts and adaptagasureshat ovelappedthe four

workgroup target areas, recognizinglmnefits of specific adaptive actions, and the importance
of strong public participation and public engagement in an effective climate change adaptation
strategy and progran{See the section @omma climate changeoncerng

Strategic Planning for Infrastructure Adaptation

Building on what was learned during the assessment phase of the climate change adaptation
process, thénfrastructure Workgroupentified several attributes of the planning mesthat

would maximize efficiency and completeness in dexelopment of amfrastructure adaptation
strategy. These attributes set out an actionable approach for the diverse, but interrelated planning
areas and infrastructure types presented itntin@structure Adaptation Meni$ee AppendipA)

that supports this strategy. Some of these principles address the four recommendations of the
Infrastructure Workgroughat were identified as primary needs during the assessment of impact,

or risk assessmefur infrastructure. Others provide additiomitail to those recommendations

Of special concern is the need and abtlityake advantage of dzeneficial management

activities already incorporated into regulatory or technical standards that pantiadholly

address preseras well as future, climate conditions. These activities range from land
management programs that protect water quality today and build resilience against future climate
change, or construction standards that will satisfactpriyect infrastructure investments and
provide durability against extreme weather events, dwstuincremental climate changéects,

through anticipated life cycle or utility span of infrastructimeestments

The Infrastructure Workgroup identifig¢kde following assessment needs to guide current and
future planning and implementation of climate change adaptation strategies for Connecticut
infrastructure:

e A spatial analysis of infrastructure locations, values and vulnerabilities
A spatialanalysisof infrastructure locations, vulnerabilities and values with regular updates to
monitor and track chreges over timgs neededo improve planning and assessment capability.
The resulting database and mamsuld be used to track implementation and effectiveneas of
adaptation strategy in protecting infrastructure against the effects of climate cEaxiggeng
plans and resources, such asNla¢uralHazarg Mitigation Plan, should provide a foundation
for this analysis.(Foran example of a spatiahalysis of infrastructure locations, values and
vul nerabilities, see the AAdaptati Qmelollodayo c¢
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Adaptation Today

Pl anning Together for Climate CloamupigesiAn Lonne

Vul nerability Assessment and Adaptati on
Infrastructure

The Connecticut Department of Environmenkabtection (CTDEEP Office of Long Island
Sound Programs (OLISP) has made substantial efforts to adooésstial climate change
adaptatiomeedsof C 0 n n e c inflastructur@ s theoastal management zonelaing Island
Sound. Much of thesuccessof this work was made possible by partnering with relevang
stakeholders and leveraging and building upastieg efforts.

Among these efforts ihe Groton Coastal Climate Chanfydaptation FPoject, a series of cutting
edge workshops that engaged state
local and federal governmenin an
adaptation planning process usindg
Groton as a pilot. With funding from
t he EPAOGS Cli mat €
through the Long Island Sound Study,
OLISP partnered with ICLELocal

Governments for Sustainability to
design and host the workshopisat

brought representatives  across

political boundariesfrom state, federal
and local entities and university
researchers, advocacy groups and the

More frequent extreme precipitation eventsupled with  public tagether to collaborate in

coastal storm surggike this one that hit Groton in Spring o : ;
2010, was one of the climate change impacts that were prepamg to addressclimate change

considered during the Groton Catal Climate Change  impacts. The first workshop provided

.\
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Adaptation Roject workshops held in 2010. partidpants with information on climate
(Photo credit: John DeCastro, CT DOT) . . X
change projections, an inventory an
overview of Grotondés infrastructure, and

presenters at the second Groton workshop explored the risk to coastal communitiesifeden ¢
change, and introducedome possible adaptation strategi®articipants during the last
workshopdefined strategies for maximizing resilience to climate change impacts.

CLIMVTE
LHANGE 43

a

Str

Re a

d ¢



CT Climate Preparedness Plan 2011

As part of the series, the New Englan
Environmental Finance Center and Battell
Memorial Institute modeled the cost o
various scenarigs including property and
building contents loss,and the cost of
adaptation strategies, including the cost of rjo
adaptation actian Maps werghencreated to
visually present the risks and potenti
solutions. For example, an analysis o
downtown Mystic, a section of Groton,
showed that a ten year flood event with a s¢a
level rise of 1m in 2070 would result in

An analysis of Mystic showed that a d@ar flood with
a sea level risef 1 m in 2070 would result in a
cumulative expected loss of $8,768,776. The color cumulative expected losses afearly nine

height of the buildings in the above map correspon mijlion dollars  Adaptive actions, such as
Wlth the amount Of economic |Osshoto credit: Sam Merrill, New Englan

Environmental Finance Center) hurricane barer, elevating a road and buildin
a dike were shown to provide some protecti
to Mystic.

Grotonis a greatpilot community;they have their owglimate change taslorce and the local
government isbeginning to incorporateadaptation :
elements into their Capital Improvement Plan critel
and Plan of Conservation and Developmerbllowing
the workshops the Town of Grotofiormed the
adaptation task force made up of representatives fi
the various departments who will cantu e t h e
efforts on climate adaptatiafterthe grant perioé&nds
Additionally, the workshops have generated cohes

e , e
within local areas vulnerable to climate change, whi™" pgyicipants discussed possible

has allowed for dialoguen potential solutions. infrastructure adaptation strategies fo
the town of Groton during the Groton

In December 201Qthe draft report was presented aa ~ Coastal C"“?atf Chi”ﬁe Adaptation

. . roject worksnop.
meeting called by Groton's Planning and Developm O e ot oy T
Department thatincluded invited elected officials,

stakeholder Boards and commissions, and town staff involved with the adaptation process.

For more information on the Gt Coastal Climate Change Adaptation Projeste the
Connecticut Climate Change websiteww.ct.gov/deep/climatechanger the ICLEI website
(http://www.icleiusa.org.
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Urban Trees, An Important
Component of Green
Infrastructure

Trees in urban areas are an importar
component of green infrastructure,
or infrastructure that mitigates the
impacts of floodingand storm surge
and extreme temperature. Urban

CT Climate Preparedness Plan 2011

¢ An assessment of current infrastructure design
standards
An assessment of current siting, setback and design standards
and associated regulatory authoriieseededo provide a

basis for implementing the regulatory and performance
standardso addres$rojected changas risk toinfrastructure
from climate changeAn assessment of current design
standadsshouldinclude an evaluation of current design life
specifications, or life expectancy, foryaimfrastructure
component. (For more information about climate change
designlie f or i nfrastructur e,
study on the infrastructure of Connecticut parksgm a
regulatory and prevention effectiveness perspectiveh an
assessment will be complementaryhe database and maps,
identified in thepreviousspatial analysis of infrastructure
locations, values and vulnerabilities

e An evaluation of infrastructure design that

planners and landscape architects
should choose trees that would do
well now, as they are establishing,
and continue to thrive over the next
several decades, as winters warm,
summers become hotter and
preciptation patterns change. The

S € € pelowlafe some stiggebtions for treg: N

that may thrive under climate change
(trees marked with an asterisk may
be appropriate for planting under
utility lines):

American hophornbeam*
American hornbeam*
bald cypress

protects ecosystem services black gum
An assessmemf the natural resiliency and infrastructure E'aCk Tame
ur oa

adaptation cdoenefits provided by existing management
programs and practicéisat aredesigned to protect general
environmental attributes of habitat and water qualigyuld
evaluatemany land and water managemections. These
actions includdéow impact developmer{tID) and green
infrastructure techniques that buffer or mitigate the impacts of
flooding and storm surgend extreme temperatyras well as
protect natural resourseagriculture and the public Hea

(See the text box on the right for more information aloowt
aspect ofjreen infrastructure.)

e An evaluation of the timing, phasing and/or
scheduling of adaptive actions
Timing, phasing and/or scheduling of adaptive actsiresuld

cucumber tree

dawn redwood

eastern redbud

elms, including American elm
ginkgo

golden raintree

hackberry, including sugarberry
honey locust

Kentucky coffeetree

London plane

magnolias (star magnolia*)
northern red oak
'octoberglory' red maple

persimmon
be determined bthe level of urgencgrimminent threat pin oak
situations that require immediate action to protect post oak
infrastructure and public health and safetyis evaluation river birch
should also considéong-term planning factors such as sawtooth oak
obsolescence of infrastructure or tgcle leplacementost shingle oak

andvariancen climate change pressures that would modify
design standards, location, etc. This might be done in an
actuarial frameworkhattakesadvantage ohsurancebased

shumard oak
southern red oak
swamp white oak

economic and property value assessmientslation to the sweet gum
cost of adaptation, especiallyith respect t@ngineering trident maplé
solutions such as armoring or reconstruction (Economics of tulip tree
Climate Adaptation Working Grouj2009). white oak
willow oak
e yellowwood

For more information, sddrban
Tree Selection Manughlexopoulos
et al. 2007).
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Adaptation Today

Effects of Climate Change on Design Life of

Connecticutdéds Coast al Recreati on

Il nfr

Coastalsat e recreation areas are some of Conjnect:
They provide access to Longdsld Sound for sun bathers, boaters, anglers, bird watchers @and

outdoor enthusiastss well asrespite from thehustle and bustlef civilized life. They also
contribute to Connecticutds tourism indu
infrastructure, such as boardwalks, boat launches and bathhouses, not only provide acc
also protect sensitive natural

resources from human activit
because their  placement f2%
provides relief from foot F&
traffic. However, coastalj =
infrastructure is incresangly
threatened by climate change
especially sea level rise
Recreation planners at th
Connecticut Department o
Environmental Protection (C
DEEP have identified
Connecticut s
coastal recreation resource
and are developing strategi
to mitigate these impacts

including adjusting  Hammonasset Beach State Park will be mostly inundated by sea level rise
infrastructure design life. the end of the centuryenoo cred coeen

Coastal recreation infrastructure vulnerability was assessed bpEHP at recreation sites
locatedalong Long Island Sound that avned or managed b@T DEEP. Using locational
data provided by CDEEPand the University of Connecticut, @EEPassessed infrastructure
vulnerability for several sea level rise scenarios consistent with projected sea level bench
reported in thdmpacts of Climate Change on Q@ecticut Agriculture, Infrastructure, Natural
Resources and Public Healtbr early, mid and late Zcentury. The analysis showed that th
infrastructure in the following six sitesill be the most vulnerable as compared to other sit
because there &shigher potential for inundatia@venwith a minimal rise in sea level rise

Barn Island Wildlife Management Area & State Boat Launch, Stonington

Bluff Point State Park & Coastal Reserve, Groton

Charles E. Wheeler Wildlife Management Area, Milford

Hammorasset Beach State Park & Natural Area Preserve, Madison

Great Island Wildlife Management Area, Old Lyme

Rocky Neck State Park, East Lyme

oA LNE
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Design life, or life expectancy, oifrastructurecomponerg has become an increasingl
important consideration when selecting materials and locations for coastainfe&sucture in
anticipation ofpot ent i al i mpacts from climate chalnge.
state parks, Hammonasset Beach esfaark and Natural Area Preserve in Madison has g
infrastructue networkto service the recreational needs of visitbitincludesparking lots, bath
houses, aaping facilities and boardwalksThe assessment predicted that the beachiatba
most vunerableand thatthe area where thieliddle Beach bathhouse Iscatedmay be much
lessvulnerableto sea level rise.Accordingly, the CTDEEP Parks Departmerfactored in a
long-term design life for the new Middle Beach Wathseusingappropriatebuilding materials,
such asa leadcoated copper roof, which would last 60 years or mde. the other handhé
beachfront boardwal k was designed in dr gl eas
energy and provide addeatlaptationto the Hammonasseinfrastructure The boardwalk was

constructed of wood, rather than longeed

concrete, so that the boardwalk would n

Aoutl asto the current] beac

o= '.,ﬁ‘}h,;.' CT DEEPis continuing to evaluate findings of

S w4 AR ST 34 the coastal park vulnerability assessment and fo
-y A Sy A‘—/‘:_‘/f—d " . .
RE SR A ‘4L develop adaptation strategies for vulnerabl
v AT S — parks that are both protective of park features,
ﬁ o e make then more adaptiveto climate change,
and that are cost effective given projected
/ design lives of infrastructure. For more

information about Connecticut coastal parks

The Hammonasset Beach State Park Boardwalk  ViSit the CTDEEPwebsitewww.ct.gov/deep
was built with a short

sectias to dissipate storm wave energy.
(Photo Credit CIDEEP)

Note: In response to damage by Hurricane Irene

State Parks has reached the conclusion th
maintaining the shoreline at welseéach is not, in the long rusustainable. Repairing storm damage t
the bathhouse and boardwalk, while doable, leaves thesetwtes vulnerable to continued storm
i mpact . Taking a Aretreato strategy we are ropo
a project request through the Depaaent of Construction Servicés build a new facility inland, in the
vicinity of the current parking lot. Additionally we are planning to relocate the westerly 400 fee} of
boardwalk to the inland side of the dunes, connecting it to the new west beach bathhouse. The ddsign of
and materials selected for these new projects will becineal with their vulnerability to sea level rise,
among other factors.

The Infrastructure Workgrouglsoidentified the following principles to guide current and future
planning and implementation of climate change adaptation strategies for Counecti
infrastructure:

¢ Climate change adaptation activitieshould focus onthree different stagesof
infrastructure development 1) new development2) modification; and 3)
replacement of infrastructure.


http://www.ct.gov/deep
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Climate change adaptation activit&sould focus omthreedifferent stagesf infrastructure
developmentnew developmentedevelopmentandreplacement of infrastructure, including
consideration of retreat and relocation optioAspriority risk-basedevaluaton is needed of
possiblestructural modifichonsto existing infrastructure, such aseagineering and armoring,
with specificconsideratiorof costs benefits environmental impacts, other ancillary effects and
legal/regulatory implicationsf each action Ultimately, the public and privatectors should be
informed ofindividual actiongleemedecessary tprotect infrastructure and build natural
resiliency.

e Wherever possible, infrastructure adaptation strategis should identifyancillary

effects and cebenefits of climate change adaptatio actions including

opportunities for climate change mitigation
The identification of ancillary effects and-benefits of climate change adaptive actions on land
and water management needs, regulations and progteoukl be incorporated intmth
compehensive short and losigrm planning. For example, adaptation strategies that reduce
energy consumption may result in the mitigation of greenhouse gas emissssvill ensure
full social and economic consideratiorfstoe most environmentally protiee, socially
acceptable and cesftfective coursgof action.

e Outreach and public engagement will ben important aspect of each adaptation
strategy.

Outreach and public engagemeiilt be an important aspect of each adaptation strabeggause
so many of the actionsill require adaptation practices that can only effectively be implemented
by private land ownerdoth individual and corporateA strong outreach and education
component is essential to ensure public engagement in éhefrolilding resilience against
climate change and operating and maintaining infrastructure to nzaitsnbenefitin mitigating
the forces of climate change without compromising public safety and economic prudence.

Building onthese attributeshere ae manyotherclimate change adaptation and mitigation

At ooolisncl udi ng regulations, tax incentives, (gc
programs and activitiesuch as land management practices and hazard mitigation thiains

should be consiaded. There is a growing library of climate change adaptation resources

produced by federal, state and local entities as well as university rese#nahiexdude models

and toolgo assist management authorities with assessment and implementatiomaté cl

adaptation technologies and practices.

Climate Change Adaptation Strategy for Infrastructure i A Framework for Action

The magnitude of potential impacts on infrastructure is enormous given its prevalence in the
landscape andhuch ofits proximityto risk features such as the coastline or rivers that may

flood. It is impossible to addrefiserisk to properties on a broad scale in the short tarafl

eventualities that might be related to climate changetandy be thamitigating or avoiding

same risks may be impracticabl@ptions for climate change adaptation are growing with
increased attention and research, and todayods
more costeffective technologies and approaches. Further, infrastrunftiere competes with

some of the preferred management practices incunibéme adaptation strategy attributes

T T 0
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outlined above. Finally, some infrastructure can only be plackidimrisk areashat aran

close proximity to rivers and or coastlines. 3@énclude dams for water supply reservoirs and
treatment facilitieshtatprovide drinking water and sewage treatment plérgsare generally
gravity-fed and at low points in the landscape near rivers and Long Island,Sdwere they
discharge.

To accaint for these complexities, thefrastructure Workgroupuggestshreeoverarching
actions:
Best Management Practices

e Develop decision tools to evaluateplacement, modification, anddesign lifefor

infrastructure

Decision support tools are needed for analysis of alternatives;dfisdeosts and benefits of
adaptation approache$echnical support will be needed to devetigeisiontools that provide
for consideration of economic, setaland environmental eféés ofclimate change impacend
potential adaptation approaches. The decision stalald be created for engineers and planners
to determine if replacement or modification of infrastructure is warrantdtb guideselecion
of the most appropriate alternativeBhe decisiorioolsalso will include information to
determine the appropriate design life for future infrastructure comporfemt®xisting
infrastructure, the vulnerability database should be,usambnjunction wih these decision tools
to assign priorities for action that could includesrggineering, relocation, and/or remguzdsed
on social economicand environmentatonsiderations ahe infrastructurealue and
cost/benefits ofariousactions.

Research, Monitoring and Education

e Engage and educate private landowners to manage their lands to minimize risk

from climate change

Public engagement is essential to effective climate change adaptation for infrastructure. This is
especially criticato influencethe ways privatdandowners manage their lands to minimize risk
from climate change as well as to build resiliency that mitigdiemteimpacs and contributes
tothecebenef i ts for Connecticutds environment i d:¢
directed at landowners could include information that will hlieggmunderstand the riskrom
climate change anthatpromotes appropriate land uggracticeso mitigate that risk. However,
given the economic value of much vulnerable property such astoestencegpublic
education alone is unlikely to sa&fficient and therefore someegulatory policy changes will
likely be necessary.

e Conduct research to understand effects of potential adaptation approaches and
develop new, innovative approaches tsupport adaptive managenent
Apply sciencedriven adaptive management including progressive research, monitoring, data
management, cost/benefit analyses and subsequent refinement.

Policy, Legislation, Regulation and Funding
¢ Implement new or modified policies that would encourage appropriate land use
and reduce repetitive losses
Going forward, new and reconstructed infrastructure should be designed with consideration for
climate change impacts, and sited, engineered, operated and maimamadnnethat
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minimizesfuture conceraand preventableconomic lossesExisting state statutes, regulations

and policies regarding development in vulnerable areas should be evaluated, and the viability of
implementing new or modified policies that would enema appropriate land use and reduce
repetitive losses should be investigated. Such pokoiekl discouragbuilding or rebuilding

in high-hazard and projected inundation areas through such means as the Statewide Plan of
Conservation and Development, zoning regulations, rolling easements and tax incentives. In
order to be effective, adaptation policies should attempt to mitigate or relversesnomic
factorsthatlead landowners and municipalities to undertake development of vulnerable areas.
At present, the real estate market does not adequately account for the risks of climate change,
especially sea level rise.
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Natural Resources

In 2009, theNatural Resourced/orkgr oup of t he Adaptation Subcomn
Steering Committee on Climate Change developed the r€doniate Change Impacts on
ConnecticuNatural Resourcegeleased January 2010. That report was consolidated with

companion reports on Agriculturifrastructure anéPublic Health to produce the Adaptation
Subcommi t tTeldEactsobQlimatetChange on Connecticut Agriculture,

Infrastructure, Natural Resources and Public Heaiisued in April, 2010. The report was

developed in accordance with Section 7 of Public Act NeO®&n Act Concerning

Connecticut Global Warming Solutigns t o eval uate féthe projected
the state on:2) natural resources amatological habitatgncluding, but not limited to;oastal

and inland wetlands, forestandriverd8 as we | | -natgral fesourcesbrhpenentsomh
agriculture, infrastructure and public health

TheNatural Resourced/orkgroupdetermined that clinta change will have a significant impact
on Connecticutdéds habitats and the plants and
Workgroup stated in their 2010 Impacts report:that

The degree of impact will vary among habitats and species. Likatgebavill include
conversion of rare habitat types (e.g., cold water to warm water streams, tidal marsh and
offshore islands to submerged lands), loss and/or replacement of critical species
dependent on select habitats and the increased susceptibtipivats to other ofgoing
threats (e.g., fragmentation, degradation and loss due to irresponsible land use
management, establishment of invasive species) in addition to climate change.

In their review of eighteen different terrestrial and aquatic habitat types, ideiified
Connecticutds Comprehensi veDBRi2008)Ithe NaguraCons er v a
Resources Workgroup determined that the habitats most at rislColker®VaterStreams, Tidal

Marsh, Open Water Marine, Beaches and Dunes, Freshwater Wetlands, Offshore Islands, Major
Rivers, and Forested Swamp&n increase indmperaturavas identified as the dominamgk

driver for both terrestrial and aquatic habitat typesh ascUpland Forest Complexes and Cold

Water Streams, while changes in precipitation patterngvitiarily impact aquatic habitats,

such as Freshwater Wetlands and Bogs and Fens. Sea level rise will impact coastal habitats,

such as Tidal Marsh and Beaslend Dunes.

In asubsequemteview of over 800 Connecticut spegidse Natural Resources Workgroup
determined that a number of species of plants and animals witfdzted by climate change
The Workgroup expectesgentyfive species classifiedsGreatest Conservation Need or State
listed as Endangered/Threatened or Special Concesptrience a population declivehile
nineteen invasive or potentially invasive species/experience a population increase.

TheNatural Resources Workgrouplésad bythe Chief of the Bureaufd\atural Resources for

CT DEEPandtheDirector of ConservatioRrogramdor The Nature Conservanay

Connecticu{CT TNC), and comprised of an assemuipt of experts, whprovide information on

the impacts of climate changat he st at e 6 s n asoligitateon and assessmentofe s .
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impacts andidaptation strategiegere developethrougha workshop, small group meetings and
oneon-one interviews with natural rearces stakeholderscluding representatives from
academia, nogovernmental organizationgtivate sectoand state and federal agencies

Theultimategoal of climate adaptation for Connecticut natural resources is to reduce the risk of
environmentategradationncludingactions that increagesilience. Resiliencig the ability of

an intact, well functioning habitat to accommodate change, both climatic ardimartic (e.g.,
invasive species, development pressdegraded water qualjtyandreturn to a well

functioning, if slightly altered, staté=or example, managing for resiliencydoastal and
freshwatewetlands may allow for the specific plant species to change, bulatgty the

function ofwetlands, such as filterirend storingvater before it reaches Long Island Sound,
remainintact. For some habitats and species it may be possible to builebigtance to the
impactsandor accommodatelimate change For example, targeted land and water

conservation measures may be suffictermaintain much afhe current distribution of
coldwaterdependent trout iRonnecticustreams, despite temperature increases.
Adapting Connecticutds nat usaondoigmesearchuandces t o cC
monitoring and thé&erativeimplementatiorand evolvingdevelopmenbf adaptation strategies.
Public and political support, achieved through educaisinfegral to the proceslimate

change daptation strategies for natural resouneédbreshape thdollowing threetools of

natural resources conservation

1. LandAcquisition,
2. Ecosystem Restoration, and
3. Natural Resourcedlanagement.

Historically, land acquisition in Connecticut has been focused on protecting rare ecosystems and
imperiled species from neclimatic stressors, mbaotably from development pressure.

However, land acquisition through the lens of climate chamg& establish additiongbak,

with longer planning horizon$p assureghe protectionand persistencef natural resourcehat

may bethreatened by clinta changéoday andn the future Land acquisitiorcannot only

preservenabitats and species as stéiatures on the Connecticut landscdpgalso must
accommodatehangeo maintainhabitat functioning or allow for the migration of new habitats

and species assemblages. Land acquisition that improves connectivity of critical habitat and
migration corridors, especially forest landsheadwaters, riparian lands and shorelirges,

nealed to maintain longerm ecosystem resiliency to climate changand acquisition

guidelinesreflecting climate change and adaptasoh oul d be 1 nclGwedned i n t h
Plan: Guiding Land Acquisition and Protection in Connectigcaferredtohereias t he A Gr ee
P | a,adgrategic plan foland acquisition and protectipand, whenever possible, land

acquisition planning shoulcbnsider theegional sca to ensure maximum connections across

the landscape

An essentiapart of fostering natural seurces resilience to climate change ismntain
ecosystems by reducimpn-climatic stressorsNon-climatic stressorg1 Connecticut can occur
in many ways, including

¢ On-going habitatloss andragmentation,
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Loss of forest understofyom deer grazig,
Invasion by nomative species,
Overharvesting,
Wetland filling and dredging,
Stream channel modificatiand impedimentfrom dams, culverisetc.,
Excessive nutrierlbading
Shoreline modification and armoring,
Point and no-point source pollution,
Control of natural disturbances, such as fire, and

e Competition for water resources.
Addressing these neclimatic stressors will requiren-goingeducation, legislation and
regulation, as well as incentives for private landowners to reducelinaaitic stessors on
private lands. Ultimately, ecosystamnservatiomeedgo focus omrmaintainng or restoring
habitatfunctions such agarbon sequestratipnutrient cycling and filteringand retaining
water.

One consequence of climate change, even withhessive habitat conservation and restoration, is

the probabilitythat speciesompositionwill change and some native species may disappeatr.

Land and rsourcemanagersvill need to applyanadaptive managemeapproach whereby

strategiesbased on the best available dat@developedimplementedand continuously

monitoredand chang# as neededased on measurable resultsind and resource anagers
mustdetermine when and whes&rategieshat impart resistance or resilieresemog

appropriate, andlterexisting best management practit@somplementheseadaptation

strategies( For more i nformation on scenari o plannin
on coastal scenario planniraelow)

Invasive species are
just one of the
stressors that will
need to be managed
to allow habitats to
adapt to climate
change. CT DEEP
uses the Marsh
Master, a low
impact, field

vehicle, to apply
herbicides in an
effort to restore the
marshes along the
West River in West

Haven. ¢hotocredit: cT
DEEP
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Adaptation Today

Visualizing the Future Connecticut op Co:

Connecticut tidal marshes are critical to the vitality of Long Island Sound, an estuary of natipnal
importance. Tidal marshes provide essential services including retaining and fiIteJing

stormwater, sequestering carboreatinga natural biffer to storm surgesndproviding habitat

for a wide array of dependent fish and wildlife species. During the tidal cycle, salt marshe
the network of tidal creeks and poo

provide food and important nurser-:»
grounds for shellfish and finfish
including many commercially ancg
recreationally  harvested  specie:

Unfortunately, tidal marshes irjil
Connecticut are already exhibiting
effects ofclimate change; the pace cf
which is likely to rapidly accelerate§
with more frequent and intense storig

and

~ 'y s g -
;o N - -

"""""

events andea level rise. Tidal marshes in Connecticut are already exhibiting impac
from sea level rise and more extreme storgepts caused by

. . , Climate Change(Photo credit: FranBlack, CT TNC)
Despite a growing awareness of coas

impacts from storm events and sea level
rise, federal, state and local decision makers have lacked tools to engage in scenario plapning,
that wouldconsider future projections aimkntify critical management and polichoices As a
consequence, decision makers are unable to comprehensively evaluate and accommodate ffor sea
level rise in a manner thabth reduce risk and s increasdhe resilience of communities and
resourcessuch astidal marshes. To address this problem, federal, state and local agendgies,
academia and neprofit organizations have developed various tools and outreach programg to
assist community planning including:

e CT DEER s Coast al Hazar ds A n &AaHXMP) s welMaite afjg e me |
providing sea level rise visualization tool and coastal hazards information/guidancejfor
Connecticu{http://deepweb.dms.uconn.edu/

e EPA Long Island Sound Study/EERICLEI Local Government$or Sustainability
Groton Coastal Climate Change Adaptation Projechttp{//www.groton
ct.gov/depts/plandev/docs/Final%20ReporiiGn%20Coastal%20Climate%20Change
%20ProjectJP.pdf

e The Nature Conservangys Coast al R e-secdlogialsociceconBmio gfr a m
planningtool & outreach program for Long Island Soumdvw.coastalresiliere.org
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These tools and outreach prograare helpingincrease awareness of the impagtsnatural
resources and communities and will advance scenario planning around key adaptation stralegies.
These effortsassstwi t h t he 1) identification of O6ajdvan:
inland, 2) economic benefits of natural resources that protect critical infrastructure jand
livelihoods, 3) impacts of storm events to inform and limit future losses via posgblatrens
on new development and/or pesorm redevelopment, and 4) alternative, environmentall
friendly engineering solutions for coastal shoreline protection.

The University of Connecticut an@he Nature Conservancyse sea level rise data froourrent climate change
models that take the current sea level (left) around Barn Island Wildlife Management Area in Stonington and
project inundation based on sea level rise scenarios of 0.5 m (middle) and 1.25m (right).

(Source: University of Connectit andThe Nature ConservangyConnecticut, June, 2010

With additional support and focusdvancement of innvative adaptation strategieshown
through scenario planningcan enable the implementation of lotgrm solutions to coastal
climate change impacts. There are real opportunities for identifyingvimirsolutions that
combine the need to mitigate coastal hazards and preserve natural resgulegsotectng
coastalinfrastructure, communitiendtheir livelihoods

The Natural Resources Workgroigentifieda set ofoverarchingstrategieghat apply across
multiple habitats within Connecticas well ashabitat specific climate adaptation priority

actions Thesestrategies aim to conseraad enable the persistenceaafepresentative @y of
habitatsaspossible. Ultimately, the goal is tanaintain the function odritical habitats.

Wherever possible, these strategies should be consistent with regpaisland protect habitats
and species that are masiportant forconserationin Connecticut.The ultimate goal is to
establish a systematic and effective approach to implementing progressive climate adaptation
strategi es f or Coreces Bhe foliovang stratsgiesaaetthe highést priogitg o
overarching and habitat specifitable 1)actions. (The complete list bhbitat specific

strategies can be viewed in Appendiand in the table beloy
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Highest Priority Actions

e Acquirelandand conservation easements ®©omepgpoOoVvi d:
adjacent to tidal marshes.

e Perform a comprehensive modeling assessment of the extent of inland migration of
tidal marshesneededto inform adaptation decisions (For more information about
predicting tidal march advancement s e e aphati Ath Todayo case st

e Acquire land and conservation easements iriparian areasadjacent to coldwater
streams.(For more information abowbnservation of coldwater stream resouyceg
t he afiafoiToday 0 clase study

e Adopt regulations that provide stream flow levels necessary to ensure the resilience
and ecological integrity of coldwater streams

e Increaseactive management of upland forests to improvesgeneration, diversity
and resilience(For moreinformation about active management of Connecticut upland
forests,aptatitde TdAdayo case study

e Collaborate with other northeast states and federal agencies to develop a
coordinated regional adaptation approach for conservation of habitats and species
at risk

e Advance connectivity among habitats

Protecting and connecting critical habitasuch as the Eight Mile River warshed will contribute to the
adaptation of natural resources in Connecticud seny monkmap

(W nMVrfr‘
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Table 1: Climate change adaptaticactionsfor specific habitats. See Appendix A for more details on these strategies.

Habitat Near Term Strategies Mid -term Long-term
Coldwater A Acquire riparian |la A Explore water right:
Streams wildlife
A -Bstablish connectivity A Diversify DEEPHaicteles C i
A Adopt stream flow r A Ad wegrassve land use policy/regulation:
A Prioritize restorat A Identify and protect
A Stock more resilien
A Monitor fish popul a
Tidal Marsh A Acquire " advangatomen A Re s e-slopenfigration & marsh A I mplement new
stabilization techniques
A Adopt sea rise moni A Educate publ-ic
benefit
A Pr o mbignely ceastal protection
alternatives
A S u popstarland use policy reform
A Evaluate new t e c-dtonm
redevelopment
Open Water A Monitor marine reso A Identify ways to di\
Marine A Reduce pollutant ru
management
Beaches and A Acquire "advancemen A Evaluate new t ecstonm
Dunes redevelopment
A Nourish coastal bea A Require native veget
A Pr o mbi¢ndly ceastal protection AConstruct shoreline oyster reefs
alternatives
A Require softer engi A Restore beach and dt
Herbaceous A Advance policies th A Reduce pol Watetskedt r ur
Freshwater temperature management
Wetlands A Ensure that new inf A Protect |l and adjoini
hydrology
A Manage water withdrze
Intertidal Flats A Ilnventory key habit A Co nshardline oyster reefs A Restore land f
and Shores wildlife programs
Major Riversand A Remove or modify st A Modify upstream flocA Promote warm w

Associated
Riparian Zones

flow
A Ad v a ruses thalt reduak temperature
impact

A Acquire easements i

A Updat e
needed

standards for

A Reduce
discharges

war m wa

Forested Swamps

A Employ BMPs that re

A En s ur eénfrastueture will aotvalter
hydrology

A Protect | and adjoini
A Manage water withdrz:
A Monitoring hydrol ogi

Subtidal Aquatic
Beds

A Examine watershed m
impact
A E x a miaogeisitibnesimategies impact

A Restore or enhance

A Research and monito
Lakes,Ponds, A Reduce pollutant ruA Promote alternative
Impoundments management
and Shorelines 'A Pr omote shoreline v
Upland Forest A Manage invasive spe A Include extreme everA Promote "smart
Complex A Research southern t A Provide edueventimpaasts or Al ncrease prepar
fires
A Promote diverse for A Manage for maxi mum ¢
A Manage deer popul at
A Monitor seedling re
A Provide educ a tandowmersf
A Encourage zoning re

57



CT Climate Preparedness Plan 2011

Best Management Practices

e Apply adaptive management procedures
Land and resource managers need to apply scneen adaptive managemepractices,
includingprogressive research, monitorimgta managemerapst/benefit analysesnd
subsequent refinemebased on measurable results

¢ Increase activemanagament of upland forests and reduce norclimatic stressors
Upland forest habitgirovides the State with valuable ecosystem services, such as clean air and
water. Upland forest habitatpsedicted to be moderately vulnerable to climate change, due to
projected increases in temperatusbdichwould displace some current tree specesgpecially
ones at the southern extent of their range, and provide suitable confititiorss pests and
diseasesActive management through timber harvesting and preventingbogrsing by deer
will improve regeneration and diversity and help incregdand forest resilience to climate
change. Active management also will help conserve large forest blocks by increasing the
profitability andproviding greaterecreationabpportunitieson private forestlands. (For more
informationaboutactive managemmet of Connecti cut upland forest
case study below.)
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Adaptation Today

Building Upland Forest Resilience to Climate Change through
Active Management

Connecticut upland forest habitat, characterized as areas with a high density of trees and |
uplandfrom water features, is the dominate
habitat in Connecticut. This habitat provides
Connecticut residents with clean air and
water, wildlife habitat, scenic Vvistas,
recreational opportunities, including hunting,
and buffers against extreme weather. Th
soil and biomass in upland forests are carbo
sinks, a climate change mitigation benefit.
Connecticut upland forest habitat is
predicted to be moderately vulnerable to
climate change, due to projected increases i
; b sk B R , temperature. Increased temperature wil
Mohawk Forest in Comwall is just one example of a diSPl&ce ~ some  current  tree  species,
Connecticut upland forestConnecticut upland forests €Specially ones at the southern extent of thei

have been identified as moderately vulnerable to clim fange, and provide suitable conditions to
change oo credi: coeen new pests and diseases.

In order toincrease the resiliency of upland forest habitat to climate changeals of the
Connecticut Department oEnergy andEnvironmental Protection (CTDEEP is active
management of all of its forest lands. OEEP has developed an initiative to increase the
percentage of Connecticut forests that gjgs ¥ET - :

actively managed, from 50,000 t#
100,000 acres, of the 170,000 acres §i W
State Forest. Active manageme ¥l &
through imber harvesting will lead to i
diversity of species and tree ages ajg
sizes. The forest management planni
process that precedes the active harvgs
and removal of timber identifies areas

process also ideffiés opportunities to
improve important wildlife habitat.
Timber harvesting facilitates  theSsl

the forest floor, which increasethe “Timber harvesting,  tool in active management, will
resilience of the forest habitat to extren facilitate resilience to climate change by providingrfthe
weather events, projected to increase ( advanced regeneration of seedlings on the forest floc
to climate change. Planned timb (Photo Credic CDEER

harvesting_also_balances the dead and

(W WVH»
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downed trees needed for wildlife habitat with the need to minimize the amount of poténtial
wildland fire fuel. Furthermore, timber harvesting Connecticut State Foresfwovides
sustainable forest products and an increase in revenue and jobs for the state.

Approximately 85% of Connecticut forest land is privately owned. An important aspegt of
active managemeimtf State forest land is that it demonstrates to private landowmengatue of
keepi ng o0f orirteetfam affmandiabancrscteationéhcentives so that critical
upland forest habitat is voluntarily retained and managed by private owhdrsalthy network

of upland forests on private lands could helpfacilitate adaptation by providing a source @f
genetic diversity and opportunities speciesnovement.

For more information about the active forest management of Connecticut forests, visit tije CT
DEEPwebsite (vww.ct.gov/deep.

Research, Monitoring and Education

e Advance regional research and modeling to guide conservation efforts
Climate change adaptation research and modeling should be conducted on a regional scale to
inform adaptation d@aboration and planningith other states and federal agencies. Research
shouldfocus on the inventory of existing and future key habaat species, andentify
habitats and species that are more effectively conserved in Connecticut, in neighitemgrs
jointly.

¢ Build public consensus for adaptation strategies through education and outreach
The public needs to understand the vital role natural resources play in providing ecosystem
services and thpotentialreduction in the services duediimate change. Natural resources are
vital to Connecticut resi denmedi@deducatipnalof | i f e a
campaign directed at natural resources professionals, land managers, dealstos, town
planners and the general public will hélpild supporfor natural resources conservation

e Partner with educational institutions or organizations that conduct research
Utilize educational institutions and organizatidhsat conduct research to refine natural
resources strategies by gathering and analyzing baseline natural resources data, such as species
inventories, and creating modélased on that informatido more accurately identify climate
change impacts. Thessstitutions and organizations also could help with monitoring the
continuingimpacts of climate change and the effectiveness of adaptation strategies.

e Perform a comprehensive modeling assessment of the extent of inland migration of
tidal marshes essentiafor directing adaptation actions
Tidal marshesreidentified as one of the most imperiled habitats, due to the projected increase
in sea level risand increased storm frequency, intensity and dura##iasea level rises, tidal
marshhabitat moveinlandt o f a d v a n ¢ eeplacimg traditional @@andhabitat
However,decision makerkck comprehensive modeling assessments as to the location and
extent of inland migration of tidal marshesededo better informadaptatiordecisions As a

ina\f
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consequence, decision makers are unable to comprehensively evaluate and accommodate for sea
level rise in a manner thatould reduce risk and simultaneously increase the resilience of

communities and resources like tidal marsh@entinued apport for curent research, such as

Sentinel Monitoring of Climate Change in Long Island Sould, well asadditional research is

needed to update and improve existingmadels ( See t he NANAdaptation Toc
coastal scenario planning above, for more inforomal

Policy, Legislation, Regulation and Funding
e Reevaluate Connecticutdés Green Plan and op

acquisition of land and conservation easements for habitats most at risk from
climate change

Land acquisition can improve connectivitytbecritical habitat angbrovide more robust

migration corridors, especially florested landsheadwaters, riparian landsdashorelineshat

areintegralto maintaimng long-term ecosystem resiliency to clireathange. Therefore, land

acquisition guidelines reflecting climate change and adaptatiedsshould be included in the

St a Greah Plan

e Acquire |l and and conservation easements to
adjacent to tidal marshes
Assed ev el rises, tidal mar shes wi |l | move inlan

tidal marshes will not be able to move to advancement zones if barriers, such as private
development and infrastructure impede natural migration. Tidal marshes dahéfigs they

impart on the Connecticut coast, such as flood and storm protection, will be lost if current
undeveloped land adjacent to tidal marshes is not protected through direct purchseeration
easementsr setbacks These advancement zoneswdtde identified and prioritized for
protection. (See the AAdaptation Todayo case

A

more information on Connecticutds ti dal mar s h

e Acquire land and conservation easements in riparian areas adjacent tmldwater
streams

Coldwater streams were identified as one of the most imperiled habitatsegtiterempacts
of climate changeConservingiparian areas, dand that surrounds and protects these streams
will be an important climate change adaptatstrategyn orderto ensure the quality and
guantity of water in Connecticand protect the plants and wildlife that depend on this habitat
Critical ri parian areas should be identified
T o d a y &tudy engigarian area land acquisition and conservation in the Tankerhoosen River
Watershed below, for more information.)

e Collaborate among state agencies, municipalés and nonprofits within

Connecticut to implement regulations and policies that promote and facilitate the

conservation of habitats and species most at risk from climate change
Adapting to climate change is a collaborative and iterative process, especially when the docus i
shared resource like natural resources. Therefore, a collaborative group of state agencies,
municipalities, norprofits should be formed to discuss and plan the implementation of
regulations and policies that promote and facilitate the conservatiba lndibitats and species
most at risk from climate change.
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e Collaborate with other states and federal agencies to develop a coordinated regional
adaptation plan

Using the best available regional research and monitoring data, Connecticut should cellaborat
with other states and federal agencies to develop a coordinated regional adaptation plan. This
plan will better ensure habitat resiliency by providing better habitat connectivity, habitat
diversity, buffer zones and expansion of existing protectedtfolesksbeyondthoseof
conserved by onnecticut aloneThe need for collaboration and regional adaptation plarising
consistentwitt he New Engl| €onférenGeoBlue Riliban ICsnimission on Land
Conservationthat referencethe need for land conservatitmaddresslimate change in its
2010 report (Blue Ribbon Commission on Land Conservation 2010).

e Further regulate the introduction and spread of invasive species
Invasive specieareidentified as one of the stressors thagvent natural resource resilience to
climate change. Climate change may cause curreraggressive, exotic species to proliferate
and become invasive, and new invasive species nm@nEable to thrive in Connecticut due to
changes in climate. Thatroduction and movement of currently listed invasive species are
regulated in Connecticut. However, this list restedbereevaluatedn a regular basis to ensure
that Connecticut adequatelygulats the movement of future invasive speciésy future
regulatory actionshould be coupled witlstatewideand regional prevention effortsionitoring,
rapid response and control measures.

e Apply climate change projections to future stream flow regulations
Proposed Stream Flow standards and regulations ubeshavailable science to protect
Connecticut's river and stream systems, and promote better, more efficient management of water
resources and supplies, so that needs, both human and ecological, can be met today and in the
future. Higher temperatures adldanges in precipitation patterns are projected to cause more
droughts in Connecticut, which would limit available water in streams for all uses at certain
times. Therefore, climate change projections should be considered in mgukgarding
streamflows to ensure the resilience of Connecticut streams, with particular attention to
coldwater stream habitat.

R Y - l‘ -l
Acquiring land and conservation easements in riparian areas, and applying climate change projections to future
stream flow regulations will helfConnecticut streams adapt to climate change.

(Photo credit: CIDEEP
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Adaptation Today

The Tankerhoosen River Watershed:
Protecting Water Quality, Quantity and Wildlife Habitat through Watershed
Conservation

Small to medium size headwater/coldwater streams are the soutwesofface water feeding
our larger rivers, lakes and reservoirs. These headwater streams are home to a varigty of
coldwater fish and invertebrate species that are highfy
vulnerable to some impacts of climate change
including increases in water temperatunmenoff,

T h . . . . .
sedlmentatlon and_ fluctuations in water quality ang
guantity. Conserving land that surrounds and protecis

Bewmngwhh ) . )
Management Area - these streams will be an important climate chang

adaptatlor_] strategy to ensure the quality ar_ld quanti
of water in Connecticut. An undewged riparian
v B— buffer of natural vegetation adjacent to coldwate
Vernan open I (MR streams and associated wetlands can ameliorate mdny
- ' of the anticipated impacts of increasing temperatur
and changing precipitation patterns. A natur
landscape protects the stream frormdge caused by
Existing and potential open space inthe  @pisodes of extreme runoff and stabilizes flow an
Tankerhoosen watershedvhich is located in duri q h b L
the towns of Vernon, Tolland, Boltonand ~ Water temperatures during droughts by maximizin
Manchester. recharge and gradual release of groundwatdr
(Photo Credit: CIDEEP
throughout the : :

year.

The largely undeveloped, approximately-skigiare mile,
Tankerhoosen RiveWatershed is located in nortientral
Connecticut, within the towns of Vernon, Tolland, Boltg
and Manchester. The watershed contains a wide dive
of habitats and species including a number of distied

(endangered, threatened, or greatest consenvaneed) - oty
birds, reptiles, invertebrates and plants. In addition, ¥
river supports the strongest remaining population of ’
self-sustaining trout (brook trout and brown trout) with
central Connecticut. The area also offers a showcass
other vuherable habitats including herbaceous freshwa
wetlands, upland forests and forested swamps.

The Tankerhoosen River is iv@ositioned to serve as @
model for watershed scale climate adaptation in soutt
. water streanthat supports a self
New England. Approximately 730 acres of the watersl . : )
. . . ’ . sustaining population ofwild trout.
adjacent to the river and its tributaries are already protec (Photo credit: CDEER
including the Belding Wildlife Management Area, \ésl

The Tankerhoosen River is a cold

TLIMUIE
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Brook trout (left) and
brown trout (right) are
expected to decline in
Connecticut as
coldwater streams
warm with climate
change.

(Photo Credit: CDEEP

~ Al
Falls Park and Bolton Notch State Park. Protection of these lands has been the result ef a proad
based collaborative effort involving a number of State, municipal, land trust, and pri
partners. All of the protected lands provide the public with dppdres to explore and learn
about headwater watershed protection as a climate change adaptation strategy. A
education program has been established at the Belding Wildlife Management Area that pr
environmental instruction to hundreds of Ibsahool students each year. In addition, annual
sampling of the Tankerhoosen River 0s -ternt ojut p

taxa.

The conbination of diverse partnerships, a letegm
database, and an established education and outre@ch
program with dedicated staffing make this an ide
demonstration project site for watershed based climajge
adaptation. This program will ultimately seek to
edablish a network of concerned and informe
stakeholders who will expand to address threats
~  watersheds throughout the region in a climate chang
future.

For more information on the Tankerhoosen Rive
Watershed, see the CT DEEP website
(www.ct.gov/deep.

Environmental education is provided to
local students at the Belding wildlife

Management Area.
(Photo Credit: CIDEEP
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Public Health

PublicAct089 8 tasked the Governoro6s Steering Commi
impacts to Connecticut public health due to expected climate changes. The Adaptation

Subcommittee of the GSC established a Public Health Workgroup to specificalbgsitidse

threas. The Public Health Workgroup is -@ataired bythe Chief of the Local Health

Administration Branch at the Connecticut Department of Public Healththahtealth Director

for the City of Milford Health Department, and comprised of leattetise areas of Connecticut

air quality, epidemiology, public health, and health infrastructure.

The Public Health Workgrougeterminedhat increases in temperatuohanges in precipitation
and extreme weather events and decreases in airyqualildincrease air quality and extreme
heat ailments, inclling asthma and heat exhausti@hanges in climatesould be a threat to
sanitation and food quality, and also tax the resources of public health infrastribuRublic
Health Workgroup also deternad that existing vectarsuch as mosquitoes or ticksay
increaseand vectors thare currentlyunable tosurvive the wintem Connecticutouldbecome
betterable to establish and proliferate. Bofithesechanges in vector populations may increase
adverse health conditions amelctorassociated diseases. In addition, the Public Health
Workgroup determined thanvironmental justiceommunities and othewulnerable

communities would bdisproportionately décted bytheseclimate changémpacts Due to

limited resources and competing priorities of the Public Health Workgroup members, the scope
of the impacts report was by necessity, limited. ThergtheePublic Health Workgup

believes thah more thoragh vulnerability and impas assessmenf these areas is requireal
further refine the adaptation strategies presented in this report.

In order to effectively respond to climate change, Conneatituheed todevelop programs to

educate public healtstakeholders othe impacts of climate change aodnonitor climate

related diseases?ublic health infrastructure should steengtheadso that itwill effectively
respondtoclimate el at ed public health emergencies, esfy
vulnerable populationsAd apt ati on strategies for Connecti clL
recognize and support the collaborative relationship betwaenatd lodehealth departments

and public and private health infrastructure, including hospitalsthermorepartnershipsvith

states inthe New England region should be encouraged. Translational research should be
implemented in order tondertakeesearch that is applicable to the practice of public health.

The Public Health Workgroup finds that in order to mitigate the impacts of climate change on
public health, Connecticut should:

Best Management Practices

e Consider the public health needs ofulnerable populations in climate change

adaptation planning

The public health needs of vulnerable populations, such as environmental justice communities,
children,thedisabledthe elderly and outdoor workersustbe considezdin climate change
adaptabn planning because these populatioas bemore exposed or affected by impacts from
climate change, such as extreme heat. Furthermore, these populations may not have access to
preventative care and/or health education, whiely place them avengreder risk toclimate

T T 0
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change related ailments. Local health departments should be made aware of the Connecticut
Department of Public Health (CT DPH) Database of Vulnerable Population Locations, and how
to use it for adaptation planning purposes. Publittihnetakeholders should collaborate to

ensure that the climate changgated, public health needs of vulnerable populations are being

met. Local health departments should also consider flood areas around vulnerable populations to
determine appropriatesponse during emergencieBrovisions for vulnerable populations

should be incorporated into climate change adaptation plammthg neaterm

¢ Evaluate ozone norattainment alert systems
Exposure to ozone has been linked to a number of respitaalth effects, including significant
decreases in lung function and inflammation of airways. Children, the elderly and individuals
with existing respiratory diseases, such as chronic obstructive pulmonary disorder (COPD) and
asthma, are particularly vidrable to ozone exposure. Currently, the state alerts residents when
the Connecticut Department Bhergy andnvironmental Protection (CDEEP) determines
that the level of ozone exceeds federal attainment standards. C$HoRld workwith CT
DEEPto determine the effectiveness of ozone-attainment alert systems. CT DiEHwell
positioned to helpletermine if vulnerable populations are receiving the alerts and understand the
necessary precautions they should take to prevent high-omuineged dments. The ozone nen
attainment alert system should be evaluatedreesagterm strategy.

e Evaluate current early extreme weather events warning system and emergency
response plans

More frequent and intense extreme weather events (e.g., heat waviesnesjrwill ax public
health infrastructure Currently, early extreme weather event warnings originate in the
Connecticut Department of Emergency Management and Homeland Security (CT DEMHS) and
are transmitted to CT DPH and the Red Cross. CT DPH tbigfires the local health
departments, hospitals and eldare facilities and provides them with recommendations. The
State, through a partnership of CT DPH and DEMHS, local health departments, the Red Cross,
first responders and hospitals, should evaldiais current early extreme weather events warning
system and emergency response plans to determine if the public health community is sufficiently
alerted to these events, and if the projected frequency and intensity of these events would require
updatingthe alert plan. The evaluatishould consider the potential for increased udbef
establisheT DEMHS reverse 914ystemt o al ert Connecticutdos publ
extreme weather events. An evaluation of the extreme weather eventsgveysiem and
emergency response ptashould be a miterm strategy

e Continue to develop and updatell municipal emergency preparednesglans for
extreme weather events
All municipalitiesshouldhaveemergency preparedngsansfor extreme weather events
specificto their jurisdiction. It is important that these plans be kept up to date. Local Health
Departments in coordination withé CT Department of Emergency Management and Homeland
Security(DEMHS) should ensure these pRarekept current To testthese plans, exercises and
drills should beconducted

e Develop cooling station best management practices
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Extreme heat can cause cramps, exhaustion, stroke and death. Certain populations, such as the
elderly and people who@economically disadvantaged, tend to be more vulnerable to extreme
heat events because thegynot have access to air conditioning. Cooling stations are
established, when needed, by various entities, including the state, municipalities and the Red
Cross to serve the public who may not have access to air conditio@iagling station best
management practices should be developed to ensure that populations most vulnerable to
extreme heat are best served. These best management practicessthbiifh

recommendations for equipment in cooling centers and include information on choosing the right
location to establish a cooling center so thattarget population can best acces®8ist

management practices also should include information on effectolang center advertising.

Cooling station best management practstesuldbe incorporated into existing municipal

extreme heat plans withemergency preparedness plaooling station best management
practices should be developasla migtermstrategy before extreme heat events dramatically
increase in frequency and intensifyror more information about extreme heat preparedness, see
the AAdaptation Todayo case study bel ow.)

e Develop criteria for school closings and outdoor play duringxtreme heatevents
Children may be particularly vulnerable to extreme heat events because they tend to spend more
time outside and may not recognize the early warning signs of heat exha@tantly, there
are no criteria or recommendations from 8tate for school administrators to define an extreme
heat event, to determine if their children are at risk and to implement the appropriate actions,
such as limiting outdoor play and/or closing the school. A partnership of CT DPH and the
Connecticut Depament of Education (CT DoE) should develop criteria and recommendations
for school closings and outdoor play during extreme heat evéhese plans should assist
schools without cooling capacity, and should include suggested actions such as modification
school day howrand closures. Schools can tleese recommendatiots developplansspecific
to their district This adaptation strategy should be implemeated midterm strategybefore
extreme heat events dramatically increase in frequencynéssity.
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Adaptation Today

State and Local Health Departments Prevent Heat-Related Ilinesses through
Multiple-Media Communication

The number and intensity of extreme heat events are expected to increase in Connecticuf, with
Hartford expected to experience 8 to 28 daysarover 100°
F by the end of century. Heatlated illnesses caused by
extreme heat weather events are prevéatdithe public is
well informed about oveheating prevention. In order to
educate as many people as possible, Local HeayI\h

Departments have been using different forms of media fo
communicate with the public, from printed fact sheets to thie

internet.

The ConnecticutDepartment of Public HealthCT DPH)
published a heat wave guidance documentldcal health
departmentsn July 2010. The purpose of thguidance
document is to help local health departmeatswer heat
related questions from the public, outdoor workers and offi
employees. The guidance document specifically providés
information on théhazards of extreme heat, the symptoms df
heatrelated illnesses and suggestions to prevent thdse
illnesses, including information about cooling centers. T
~ s guidance document alsmunseldocal health departments

Extreme heat_pre_paredness their regulatory role in extreme heatoccupational settings.
communication includes

strategies to prevent heatlated .
iliness by staying cool. A number of local health departments have produced their oywn

(Photo credic CT Cuire & Tourism) extreme heat guidance directed at community residents dnd
town employees. West Haven produced extreme heat educagion

material for their residents and sefmnails totown employees so that they could better assist the
public with extreme heat questions. The West Haven Local Health Department specifigally
targeted their outreach efforts to local daycares and senior centers in order to prepare somq of the
populationsmaost vulnerableto extreme heat. The Meriden Health Department used sodial
networking websites to educate its residents on extreme heat preparedness, whil
Quinnipiack Valley Health District offered cooling center fact sheets to the town administr
of member towns.

the
ors

For more information about extreme heat preparedness, contadbgalinealth department or
visit the CTDPH websitewww.ct.gov/dph.
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Research, Monitoring and Education

e Educate other sectors of state government about public health climate change

impacts and adaption

The Connecticut Department of Public Health (CT DPH) should actively seek to educate other
sectors of state government on public health adaptation so élsatdalyencies can proactively
identify adaptation opportunities within their own area of expertise and regul&morexample,
theDepartment of Mental Health and Addiction Services (DMHARB)Y want to develop
strategieshatinclude mental health concerassociated witlthe impacts and stressors of
climate changeCT DPH couldsatisfythis adaptation strategy by holding an educational seminar
or workshop for other state agencies. This adaptation strategy should be implemented within the
shortterm, before 2020, so th&tate agencies could immediately begin to examine tuerent
and future planning initiatives.

e Educate localhealth department staff on climate change impacts
CT DPHtookt he opportunity of t hean@a m&itnblforCogainmi ssi o1
health department staff in 2011 to educate them on climate changgtipr@geimpacts and
adaptation strategies. Climate change preparedness coordination and communication should be
continued at subsequent meetings.

e Develop educational materialsoncerning poor air quality
Educational materials on public health problesugh as asthmaaused by poor air qualiue
to high amounts of ozoneand strategies to mitigate #geeffects should be developed through a
partnership of Local and State Public Health Departmestimtegies to avoid poor air quality
ailments coulde incorporated intexisting sources of public health educatisach as
newslettersbut should alste included in new sources, such as social media, in order to target
diverse audience€ducational materialsn poor air qualityshould be developdd the shor
term, before 2020.

e Continue to monitor health ailments caused by ozone neattainment levels
CT DPH currently monitors the public health threat caused by ozonratteanment levels using
the public health tracking system, which is made péssivough federal support. CT DPH and
other public health partners use the data from the tracking system to adequately respond to the
public health threat caused by ozone-attainment levels. The Public Health Workgroup
considers the public health &at from ozone neattainment to be significant and likely to
increase, at least in the shigtm, due to climate change. Therefore, the Public Health
Workgroup recommends its federal public health partndgtat Connecticuteceive the support
necessary toontinue to monitor the public health threat caused by ozonattaminment levels.

e Assist local health departments with climate change adaptation
Local health departments ar e ehangeadaptatian partne
pl anning because of their efforts to provide
develop model public health climate change adaptation strategies for local health departments
and provide education and training to build ngtonal capacity to implement these strategies
and respond to public health impacts of climate cha@edance should be provided to local
health departments on how to deal with the impacts of climate ch&sgesting local health
departments with atnate change adaptation should bgaloped as a mitkrm strategy

T T 0
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¢ Incorporate climate change preparedness strategies into public health education
The topic of climate change preparedness should be incorporated into existing public health
education frongrade schodhealth educatioto anypublic healthcurriculum Designing mult
audience lesson plans should be developednagtterm strategy

¢ Develop a database of morbidity and mortality caused by climate change
CT DPH, local health departments and research institutions should collaborate to develop a
databasepecific to thamorbidity and mortality caused by climate change (e.g., incidences of
heat exhaustiorip order to better assess the impact of climate ahangoublic health. This
data could then be used to identify public heptibrities, prevention education and
infrastructure needs related to climate change. Developing a climate change morbidity and
mortality database should be developed asdtermstrategy

¢ Intensify vector associated disease monitoring
Vector associated disease monitorimgble to assess changing vector populations to determine
the threat to public health and guide adaptation strategies. Vector associated disease monitoring
should be increased in the later part of this cerdarghanges in precipitation and temperature
intensify. (See the AAdaptation Todayo case study
below, for more information.)

e Increase airborne pollen monitoring
Warming temperaturesill alter patterns of pollen productionhich will increase incidences of
allergies and asthmaJore extensive monitoringf airborne pollershould be a longerm
strategy.
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Adaptation Today

Vector Monitoring is Imperative for Public Health Adaptation in Connecticut

Continuous monitoring of the impacts of climate change in Connecticut willebessaryor

properadaptation planning. The public health sector specifically relies on vector information

from monitoring operations in order to respond to emerging disease threats. The Conng
Agricultural Experiment Station (CAES) in New Havenrremtly monitors vector populations
for the presence of known viruses and exotic diseases and vectors from outside the state.

The CAES mosquito surveillance program consists of 91 mosquito trap sites around the

cticut

which are monitored from June to October. The program mostly monitors for the mosq
that transmit West Nile Virus (WNV), a usuall
mild disease that results iflu-like symptoms,
and the more deadly, Eastern Equine Encephali
(EEE), which results in inflammation of the
brain, leading to headaches and in more sev
cases, coma or death. The past two trappi
season have illustrated the effect of changi
precipitation patterns on mosquito vectors. |
2009, a wet summer, the mosquitoes that transr
Mosquitoes that transmit West Nile Virus are EEE pm"feratedwh”e in 2010, a dry summer,
expected to continue to reproduce during dry  the mosquitoes that transmit WNV proliferated.
summers because stagnant waterdatch basins
will serve to provide an environment for mosquit The CAES mosquito surveillance program als
larvae to develop has found new species mosquitoes that can
(Photo crecit: ichasl Thomas, CAES)
transmit viruses and pathogens to humans. T
Asian Rock Pool Mosquitodchlerotatus japonicgs a mosquito usually found in warmer
locations, was recently found to overwinter in Connecticut. The Asian Rock Pool Mosquitd
very effective vector of WNV and scientists at CAES believe that it may proliferate with
projected increase in temperature. Another Connecticut exotic species, the Asian
Mosquito @Aedes albopictys has not been shown to overwinter, but is transgarteires each

is

re

it

—4

e

is a
he
Tiger

season from warmer locations. CAES scientists are monitoring to determine if projected warmer

winters allow the Asian Tiger Mosquito, a vector of WNV, Yellow Fever and Dengue Feve
overwinter and flourish in Connecticut.

, to

Unlike mosquio vector populations, tick vector populations are more difficult to moni
because tick traps are not as effective. Therefore, the CAES tick vector monitoring pr
relies on ticks submitted by public health practitioners and individuals. The CAESeiitor

r
ram
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monitoring programs able to inform Connecticut public health officials about the threat frJn
existing tick associated diseases, as well as identify new or proliferating diseases.

CAES scientists estimate that the Lone Stak Tic
(Amblyomma americanymwhich is currently
found in Connecticut, may proliferate as
temperatures rise because it is most abundan:
the warmer climates of thesouthern United |=%
States. The Lone Star Tick is the vector fo o
Ehrlichia chaffeensis the bacteria that causes ®
human monocytic ehrlichiosis, which attack:
white blood cells causing a severe, -like | =
illness. CAES scientists are less certain i
projections for the betteknown Lyme disease, a -
disease caused by bacteria transmitted by |
blackegged, or deer tickIXodes scapularis

for the Lyme bacteria, and warmer winters mai PR
allow the white footed mouse population fj;is unclear if the blacklegged, or deer tick, tt
expand in Connecticut, providing morvector br Lyme disease, will increase as a res
opportunity for the blacklegged tick feed on an of climate change. Continuous monitoring o
infected animal in the spring and pass the Ly blacklegged t_icks is important to determine tl
bacteria on to humans. However, the sal app“’p”?lﬁifit‘f’ﬁ'l&Il?ef’,"cilf esponse.

warmer winter that may benefit the white foote..

mouse population coupled with the increased food source, also may benefit its predators, Wwhich
may help keep Lyme diseastom increasing Continuous monitoring of blacklegged ticks isIN

recommendetb determine the appropriate public health response.

See the CAES websitevfyw.ct.gov/caesfor more information about ticknal mosquito vector
associated disease monitoring.

Policy, Legislation, Regulation and Funding
e Develop legislation to allow regulatory agencies to respond to extreme heat
conditions in occupational settings
Currently, CT DPH and the Connecticut Occupational Safety and Health Administration (CT
OSHA) cannot officially respond to extreme heat complaints in occupational settings. These
regulatory agencies already receive a number of extreme heat complairtkss anuber is
expected to increase with climate change. Legislation should be developed to allow regulatory

CLIMVTE
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agencies tevaluate andespond to extreme heat conditsoin occupational settingg’he need
to address currer@xtreme heat complainédread exists so thisrecommendatioshould be
implemented in the nederm

e Continue to support funding to provide for adequate updates tonunicipal sewage
infrastructure
Increased and more intense extreme precipitation events will stress current municipal sewage
infrastructure and increase incidences of combined sewer overflows (CSOs) in Connecticut.
These overflowsanc ont ami nat e t he St at edssinenglsland and aqu
Sound, which ultimately impagpublic health. Continued funding to provide for adequate
updates to municipal sewage infrastructure is needed to reduce this public health threat.

e Support funding to provide for adequate updates to muicipal water infrastructure
Increased and more intense extreme precipitation events will stress current municipal water
supply infrastructure and increase incidences of contaminations, water supply shortages and
outages, and the need for regional intenemmions which ultimately impacts public health.
Funding to provide for adequate updates to municipal water supply infrastructure is needed to
reduce this public health threat.
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Implementation

Coordinated, iterative and transparent implementation of the adaptation strategies and plans
identified in this reporis anessential next step in preparing Connecticut for climate change.

While the strategies described within this report begin tdbkstea plan for the future, more
remains to be done. Each workgroup identified the need for both continued monitoring of the
impacts of climate change aadongoing evaluation of the success of actions taken. In many
cases, the workgroups identified @ed for a finer level of detail such as localized inventories of
what is at risk.

The many partners involved in the development of this strategy report should individually and
collectively begin the work of implementing the identified strategies, comtio assess climate
change impacts, and develop more specific action plans. State agencies must begin to integrate
climate planning and preparedness into their existing planning processkss those listed in
Appendix B,and municipalities must undeke the hard work of identifying critical areas at risk.
Most importantly, new and egoing State and local government support will be critical to

ensure success.

Demonstration Projects

As actions are implemezd demonstration projects can be useful to define and test adaptation
strategies and illustrate succesthat can help garner support fratate and localecision

makers and the public. The Adaptation Subcommittee developed the following criteria to help
select demonstration project ideas:

Addresses the impact(s) of at lease of the intersection areas;

Demonstrates a level ofgency to undertake the project;

Leverages or enhances existing andfeptial opportunities/projects;

Facilitates an understdimg of adaptation by the public;

Promotes approaches and actidrat aire replicable and scalable;

Provides a foundation for future work; and

Demonstrates government/private partnership.

Finally, to assure success across Connecticut additional outred@ducation is needed to
garner the necessary stakeholder support.

Committee

The Adaptation Subcommittethat developed this reportawaired by the Commissioner of CT
DEEPand the Director of the Connecticut ChapteTbé Nature Conservan¢ZT TNC) and
comprised of representatives from state and federal agencies, municipalities, academia and non
profits. The Subcommittee is further divided into four workgroups, agriculture, infrastructure,

TT L)
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natural resources and public health, whichlead by subjectma t t er expert s. The
diversityand workgroup structune@orkedwell for the adaptation strategies planning phase
However, the Adaptation Subcommitteebs charage

Consideration should be given to establishisgailar standing panel or committee of state and
local officials, and members from business, academoiaprofit organizationsnd the general
public to continue to evaluatbe success of state and local implementation efforts and provide
ongoing guidace. Such a committee should retdiasame subjeematter sub groups on
agriculture, infrastructure, natural resources and public health. Two additional subgroups, one
on research and monitoring, and another focused on municipal assistance and mgtsfald

be considered as a part of any ongoing effort.

Conclusion

This report has laid foundation to address Connecticut climate change vulnerabilities identified

in the Adaptati on $Thélnpaosof Glimatcebange Banmedtitut r e por t
Agriculture, Infrastructure, Natural Resources and Public Hea@flimate change adaptation
planningmustcontinue to be an iterative process in Connecti@rngoing coordinated support

of climate change adaptatianthe regional, state atmtal level is necessary for Connecticut to
preparegor the management challenges that impacts resulting from a chatigiagepose tats
communities and citizens.
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Appendix A:

Adaptation Menus for Agriculture, Infrastructure and Natural

Resources

This appendix contains Adaptation Merdeeloped byhe Agriculture, Infrastructure, Natural
Resources and Public Health Workgroups. Adaptation Menus fealisteofspecific adaptation
strategies for planning areas within each interest asediscussed by each workgroup

Agriculture
General/ Applies to More than One Planning Area

¢ Increased Management of Resources
Implement agriculture management design and practices that minimize energy
and water use (e.g., increase organic content ofcshibld more moisture,
maximize natural ventilation of dairy barns through barn design).
Provide incentives for energy and water efficiency through technical assistance
and grant programs.
Conserve/reduce water use/demand among all user groups.
A In agriculture, may include greater irrigation efficiencies/seasonal changes
in crop needs/varieties with greater drought tolerance.
A Reduce water losses in distribution systems.
Increase storage of precipitation among all user groups.
A Capture runoff from roaf, parking lots, etc. and store in ponds, cisterns
and tanks for use in greenhouses and horticulture operations.
A Promote infiltration for greater storage in soils to both reduce runoff and
reduce irrigation demands by:

(0]

Tillage methods that reduce compantand increase infiltration
capacities of soils especially during spring/summer intense
thunderstorm periods.

Landscape designs that direct runoff from impervious areas to
vegetated areas for infiltration. Benefits include reduced flushing
of nutrients andbacteria to lakes, streams and Long Island Sound
(thereby benefiting shell fish operations), increased soil water for
plant growth and reduced need for irrigation of vegetated areas. In
addition, increasing infiltration will lead to greater percolatiod an
ground water recharge for increased water availability.
Implementing techniques to reduce or ameliorate compaction from
trafficked areas to promote greater infiltration capacity.

A Investigate feasibility of ground water recharge of selected areas, e.g.
alluvial floodplains, using high flows.

0 Water reuse including, but not limited to:

A Reclaimed water for irrigation, cooling, etc.

A Recycling and reuse of wash waters, cooling waters, tail waters and waste
waters from processing, cleaning, and production jpetvithin an
operation, e.g. dairy barns, or other cleaning operations.
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Increase soil organic matter and utilize surface cover through cover crops,
mulches, crop rotations and tillage practices.

Increase the use of sustainable and organic growing medhddsanagement
practices.

Promote good soil/landscape management.

Utilize quality land/soil management practices (good drainage, no till agriculture
to prevent erosion).

Increase crop diversity (including native crops).

Research benefits and funding ogpaities for biochar as a soil amendment to
promote improved plant growth, nutrient and soil moisture holding capacity,
colonization of beneficial fungi, and reduction of disease fromnaiting fungi.

e Land Use

(0]

o

Consider the need for access to new landgxpansion of maple sugar
operations in the near term, to buffer orchards and dairy farms, and to allow for
land to grow new varieties of fruit trees and dairy support crops.

Continue preservation of prime and important farmland soils in order to secure
ecosystem services these lands provide.

Continue to protect prime and important farmland soils close to population
centers.

Encourage preservation of small, sustainable, diverse, comrsupported

farms in order to secure the ecosystem services thesepaovide while

educating the public about the importance of agriculture systems.

Encourage reuse of urban brownfields for agricultural use (such as community
gardens), as appropriate.

Increase the amount of land in organic production systems and prprateetion

of these lands.

Identify and protect soil landscapes that are critical for groundwater recharge.
Reuse urban buildings for agriculture and promote vertical agriculture, e.g. green
roofs, etc.

Analyze use of marginal agricultural lands to gswstainable biomass and fuel
such as switch grass and willow.

¢ Infrastructure Changes

o

(0]

(0]

Of high urgency requiring a high degree of financial resources, state agencies
must work together to plan for infrastructure improvements to sewage treatment
plants to mmimize or halt combined sewer overflows.

Of high urgency requiring a high degree of financial resources, state agencies
must work together to plan ftine water needs of Connecticut agriculture.

Apply a filter for climate change adaptation to federal aategyrant programs to
select for projects that address, or are consistent with, climate change adaptation;
additional funds will be needed to assist with infrastructure improvements,
including but not limited to, maple syrup tapping equipment for effayien the

near term, cooling technologies for dairy barns, {m@svest cooling methods for
shellfish, irrigation and frost protection systems for orchards and warm weather
crops, and greenhouse cooling technologies.
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Renovate or build new dairy barns toxmaize passive ventilation and employ
active cooling technologies where needed. More money will be needed in grants
and education to assist with this.

Increase filtration and pervious surface to handle stormwater runoff.

Improve irrigation and water uséieiency for agricultural structures, processing,
field crops, orchards and nursery/greenhouse industry.

Utilize new hydrologic data for the designs and standards for all agricultural
infrastructure and conservation practices.

e Regulatory/Policy Changes

(0]

(0]

o

o

Promote policies to reduce energy use, conserve water, and encourage
sustainability.

Assess and amend regulations to allow for agriculture processing facilities for
value added products, meat slaughter and processing, etc. so that Connecticut
farmers can meenarket demands for locally grown products and reduce waste of
blemished fruit and vegetables.

Reduce export fAcomplications. o

Assess and amend regulations to decrease barriers and promote farm practices
that address climate adaptation and sustainatlity,building codes for
greenhouses, misting and irrigation systems, etc.

Increase supply of labérfederal government should extend visas to allow for the
longer growing season.

Encourage local zoning regulations (e.g., concerning lights, noise) tha¢ enabl
agricultural workers to harvest during the cooler parts of thealgy. garly

morning).

Adopt supportive public policy that accelerates farmland protection, invests in
farm viability, creates incentives for transition and adoption of new adaptation
technologies, and fosters a sustainable food system (improve food for schools, etc.
Promote collaboration between the state departments of Agriculture,
Environmental Protection and Public Health to facilitate changes needed in water
use issues; water capdistorage and reuse must be addressed to allow for
agriculture to access and control the water needed for production.

Include adoption of adaptation strategies in the ranking criteria for programs,
grants, and loans.

Reduce producer risk in the transitimnew crops/breeds, infrastructure and
production management through: loan guarantees, cost share, farmer research
groups, crop insurance, and new conservation practices.

Continue to redevelop the infrastructure needed to grow, process, store, market,
sdl, and eat local and regional foods.

Allow maximum flexibility in our policies, rules, regulations, standards, and
funding; practicing a philosophy of adaptive management will allow agriculture to
be the most successful.

Apply a filter for climate changadaptation to federal and state grant programs to
select for projects that address, or are consistent with, climate change adaptation.

e Education/Outreach/Technical Assistance

o

Educate and train agricultural community and the general public on range of
options and specific recommendations for climate change adaptation.
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0 viatechnical assistance to farmers/growers:

A

Fund more technical specialists in the UConn Cooperative Extension
Systems to provide technical assistance to existing farmers to inform and
trainthem in adopting/integrating new varieties, identifying and managing
for emerging pests and pathogens, new soil/crop/water management
practices, and transition to new farming methods.

Develop, promote, and provide training and funding to support
agricultual management practices that help regenerate natural systems,
focusing on soil and water, and help build resilience in our agricultural
systems for adapting to climate change over the long term; practices
include, but are not limited to: build soil orgamnatter, recharge water
systems, and build diversity of plants and animals.

Educate farmers on the availability and utility of technologies for passive
and active cooling measures in dairy barns, irrigation and other adaptive
infrastructure.

Provide staffand funding for forestry technical assistance.

Support and expand opportunities to teach existing and new farmers on
organic practices and organic production systems; tap into existing
knowledge base at Cornell University.

Provide increased research, tealogy transfer, and technical assistance

to develop and disseminate adaptation strategies to producers and service
providers.

0 via general education to consumers/public:

A

> > >

> >

>

Provide staff and funding for outreach to communities to be generally
supportive of agculture and specifically supportive of climate adaptation
strategies for farmers.

Continue and expand marketing and advertising to educate customers and
general public on local produce types and availability and the benefits of
buying locally.

Expand Fan to Fork type education.

Continue home economics education to teach students about produce and
how to cook it.

Supply necook recipes, such as gazpacho, for consumers during hot
weather.

Conduct outreach to increase farm market share and promote faketsnar
at train stations and other public venues.

Teach the benefits of eating locally produced produce (e.g., way to
decrease carbon footprint) and serve farm products in local schools (e.g.,
support and expand Farm to School program).

Public institutionsjncluding but not limited to statiinded schools and
agencies, should teach by example and use practices of buying/eating
locally grown produce and agricultural products and developing
curriculum and educational materials about the connections betwekn foo
nutrition, and agriculture.

0 via outreach to farm stakeholders:
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A Create a framework for continued dialogue with the agricultural
community to engage stakeholders in creating a shared vision for building
resilience and sust aivualsystern.t y i n Con

A Incorporate climate change adaptation and resilient agricultural systems
into any public policy, funding programs, and outreach at all levels (public
and private sectors).

A Conduct poll to evaluate CT farmersbo
change projections, anticipated risk to commaodities, and potential
adaptation strategies and then gear educational efforts based on results.

A Provide outreach, education and networking opportunities needed for both
existing and new farmers.

A Encourage thealelopment of agriculture processing facilities so that
farmers can take advantage of the longer growing seaseawésyr
markets and benefit from halamaged and excess fruit not picked by
consumers during pieiour-own times.

A Expand federal and statenfiling of grants for educational and marketing
improvements to assist farmers and commaodity advocacy organizations.

A Inform pickyour-own operations of need to plant edsypick varieties
and shade trees in the fields for labor and customer relief in fadbhere

0 via educational institutions:

A Supply better farming education and inspiration to future farmers through
agriculture science and technology centers, including how to deal with the
challenges of climate change.

A Expand course opportunities at CT comiityinolleges on topics relevant
to farming and marketing.

A Focus farming education in CT colleges and universities more on
appropriate management strategies and production of crops that are
important in Connecticut (e.g., tobacco) and can thrive under cttgang
climate conditions.

A Develop strong curriculum and training programs in our CT colleges and
universities that will prepare students for the changes that will be required
to build a food production and agricultural system that is resilient to
changes irtlimate and is regenerative (i.e., rebuilds the natural system).

A Make more affordable istate tuition for college agricultural programs.

e Research and Technology

0 Increase funding for research on climate change and agriculture (current funding
too low due ¢ a lack of political expectation and government funding). Research
should be married with practice to break down the political barrier.

0 Research and phase in new varieties and breeds of plants and animals (as well as
farming practices) that are betteagted to climate change.

0 Research what is used in southern states to deal with higher temperatures and
study what best could be applied to Connecticut, with consideration given to the
interconnections between climate impacts and changes in the ecosygtem (
water availability, types and prevalence of pests, etc).

o Identify stateof-the-art technology that would have applicability to farmers in
Connecticut adapting to climate change.
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o Determine emerging pests and pathogens that will become a probleht iof lig
climate change.

Develop management practices and plans to combat existing and emerging pests
and pathogens.

Determine best soil management practices under climate changes.
Research how to get more young farmers interested in farming in CT.
Research ¢w to grow the local agricultural economy.

(@)

o O 0O

consumer purchasing of local agricultural products.

Promote regional cooperation between the CT Department of Agriculture,
academignstitutions, such as Cornell University and University of Vermont, and
the U.S. Department of Agriculture to help the flow of information and technical
assistance and access to research and technology to Connecticut farmers.

o

Nursery, Greenhouse and Sod

e Greenhouse production

o Consider and support opportunity to grow field crops, displaced by climate
change, in greenhouses.

e Outside production (trees, shrubs, n@getable herbaceous plants)

o Conduct more research and monitoring will be needed to overcornmephet of
climate change on outside nursery production.

0 Phaseout waterintensive plants and replace them with drotighgrant plants in
nurseries, which will help growers, as well as consumers, adapt to less summer
precipitation.

o Increase irrigation pafs and water capture techniques to accommodate and
capture precipitation when it is abundant in order to compensate for the lack of
summer precipitation.

o Grow new varieties of sod that are pest and fungal resistant..
o Construct drainage infrastructure sod farms.

Dairy
e Animal husbandry
0 Raise heatesistant breeds.
o Implement cooling technologies that maximize energy efficiency and the use of
renewable energy.
o Renovate barns for optimal cooling, using farergy intensive systems.§,.
barns designetb maximize natural ventilation). Renovate or build new dairy
barns to maximize passive ventilation and employ active cooling technologies
where needed.
e Feed production
o Be flexible, and where appropriate, conduct more intense crop management.
o Plant heatesistant/drought tolerant forage species.

Research the economic impact of the local food system, including how to increase
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0 Increase acreage in corn, or use other crops, to compensate for the carbon
dioxide-induced decrease in corn yield, and explore alternatives to corn feed (e.g.
grassfed livestock).

o0 Manage for better erosion conttolcombat greater winter precipitation.

Poultry

e Egg and Meat Production
o Explore multiple options for raising poultry under high temperature scenarios,
such as smabkcale open pasture or grdes poultry management, leenergy
climatecontrolledenvironments, etc

Fruit Orchards

e Apple and pear production

o Grow hardy varieties, such as the Bosc pear.
e Peach, nectarine and plum production
e Cherry Production

Small Fruits

e Berry Production
o Grow berries in a modified greenhouse approach or high tunnets (abor and
cost but will avoid hail damage, bugs and fungus).
0 Use drip irrigation.
o Phase out cooler weather blueberries by 2080.
e Grape Production
0 Increase drainage/irrigation.
o Plant more grape vineyards (grapes are expected to do well under climae chan
projections).
0 Support increasing market for eating/table grapes to help fill the void from
climate change impact to berries.

Produce
e Warm weather crops (e.g., tomatoes)

o Educate consumers to encourage new warm weather crop buying habits, e.g.
encourage consumers to buy alternative salad crops that can withstand projected
increases in temperature such as purselane, which is currently considered a weed
by some people.

0 Researh impact threshold for warm weather produce.

o0 Promote research on new varieties and methods, which may focus on methods
and varieties grown in the southern United States.

e Cool weather crops (e.g., spinach)

o0 Promote research on the best cool weather prodargety to grow with climate

changes.

Forestry Production
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e Maple syrup
0 Retrain maple syrup producers.
e Witch hazel
e Cut Christmas trees
o Grow different varieties of Christmas trees such as Canaan fir, Eastern red cedar,
Virginia pine and spruce instead of maorthern species like the balsam fir.
o Educate consumer on new Christmas tree varieties to adapt purchase preferences.
0 Expand research to support Christmas tree growers in Connecticut to assist and
expand on that conducted by Connecticut Agriculturaldéxpent Station
(CAES).
e Wood production (e.g., lumber, saw logs)
o0 Educate consumer on benefits of less popular wood products, such as red maple.
o Consider forestry equipment needs which may change, at a large cost, to
accommodate climate change.
e Biofuel crops
o Develop a Woody Biomass plan to plan for the opportunities in this industry.
0 Research the potential benefits and funding opportunities for biofuel & biochar
industries.
o Provide economic incentives for combining heat and power systems on farms
(usingwaste heat to heat and cool buildings).

Aquaculture

e Shellfish
o Promote research to develop disease resistant shellfish strains.
o Increase use of laddlased hatcheries if disease resistant strains and/or triploid
animals are utilized.
Implement funding opptunities for infrastructure improvements necessary to
adapt to posharvest cooling requirements.
Increase research on husbandry adaptation to waters of reduced pH.
Change siting mechanisms to allow for increased use of cage culture.
Change sewage treatmt plants to reduce runoff during severe rain events.
Increase education and outreach for growers and other industry personnel such as
product transporters and restaurateurs as well as the consumer.
o Consider growing some species of shellfish in diffelecdtions to compensate
for the increase in temperature and hypoxia.
e Finfish
0 Recirculate, filter, sterilize and cool water in hatcheries as funding may allow.
o Grow more temperature tolerant finfish species; theAtiantic hatcheries
already are havinguscess with temperature tolerant finfish species.

o

© O 0O

Non-Poultry Animal Livestock

¢ Animal husbandry (beef cows, sheep and goats, pigs and horses)
o Adjust capital investments, management plans, and farm decisions recognizing
climate change projections bef&@10.
e Feed production
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o Promote rotational grazing and best management practices to combat drought.
o ldentify irrigation technologies and funding sources that maximize water and
energy efficiency.
o Incorporate into management plans new crop species toleraot/dfy and
cool/wet climate conditions and new technologies.
Bees
o Encourage pollinator diversity in open space habitats.

A Manage open space habitats for a diversity of bee nesting sites.

e Maintain open habitat such as open grasslands and powerline right
of-ways for grounehesting bees.

e Leave dead and downed trees for-nesting bees.

e Encourage a diversity of native flowering herbaceous plants and
shrubs, especiallyearlyandlddid o omi ng pl ant s, and
grasseso (for bumble bees) to pro

e Conserve riparian buffers which protect bare ground surrounding
rivers for grounehesting bees that prefer bare ground with loose
soil.

A Educate open space managers about the importance of pollinators and land

management techniques to encourage these gl
o Encourage pollinator diversity through farming techniques.

A Encourage the organic agriculture practice of supporting biodiversity by
growing a diversity of crops, rather than a monoculture, and preserving,
rather than removing, vegetation in the niasg
Encourage groundesting bees, such as the squash bee through no till
practices.

Employ integrated pest management (IPM) practices for pest management
to reduce pesticide applications.

Apple producers should construct nest boxes in the orchard tarageo
mason bees, an apple pollinator.

Educate farmers on the importance of the diversity of pollinators and
farming techniques that encourage pollinators.

A Encourage dairy farmers to plant more-beeeficial, clover.

o0 Encourage homeowners to maintain tipeoperty to support pollinator diversity.

A Encourage informed backyard bee rearing of the European honeybee by
homeowners that have attended beekeeping information sessions, such as
those provided by the CT Beekeeping Association or the Back Yard
Beekeepey Association.

A Provide education to homeowners through informational talks, such as
those offered by the Connecticut Agricultural Experiment Station, and
print media on the importance of pollinator diversity, including
information to distinguish wasps frobees and evaluate stinging risks.
Pollinator education information also should include information to
prevent pollinator pests, such as the carpenter bee.

A Encourage homeowners to plant native plants, such as goldenrod, that are
beneficial to pollinators.

> > > >
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A Encourage homeowner organic lawn care to reduce applications of
pesticides that could affect pollinators.

A Encourage homeowners to better target invasive plant control herbicide
applications through spot spray or cut and paint methods instead of broad
castspraying which could kill pollinatebeneficial, native plants.

o Reduce stressors:

A Allow beneficial bee fiweedso type pl
A Plant pumpkins.

























































